audio test accessories to build 
uning in worldwide SW stations 
tep-by-step TV IF alignment 



BUILD FOR LESS THAN $10 
DIGITAL LOGIC PROBE 




$1.25 AUG. 1980 



The ultimate turntable pickup arm? 
Inside a VHS videotape recorder 
Build your own raceway videogame 



BUILD THIS 
ROBOT FOR UNDER $400 
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Forget everything you 
know about pulse generators. 

You've just discovered 
our Model 4001 Ultravariable 
Pulse Generator™— so much 
more flexible and economical, it 
dramatically simplifies all your 
digital designing and testing. 

It starts with a smarter 
way to set pulse parameters: 
pulse width and pulse spacing 
are each independently and 
continuously variable from 100 
nanoseconds to one second 
over seven decade ranges. 
Providing outputs from 0.5 Hz 
to 5.0 MHz. 



Model 4001 
Pulse Generator 
$235." 



In addition to the four 
flexible operating modes— Run, 
Triggered, Gated, One-Shot— 
the 4001 features pushbutton- 
selected square-wave and 
complement output modes. 
Plus a variable-amplitude out- 
put, a fixed TTL output, a lead- 
ing sync pulse output and 
lots more. 

Now discover the sur- 
prisingly low price: $235* 



70 Fulton Ten . New Hamn. CT 065O9 (2031 524-3103 . TWX 710-465-1227 

OTHER OFFICES: San Francisco (415) 4?1-8872. TWX 910-372-799? 

Europe- Phone SaHron-Walden 0790-21682. TLX 817477 

Canada. Len Finkler Led , Downsvie*. Ontario 



Smarter tools for testing and design 

GLOBAL 



Call toll-free for details 
SPECIALTIES 1 -800-243-6077 

"■ "^k^"^^"" »™w During business hours 

CORPORATION 



•Suggested U.S. resale. Prices, specifications subieci to change without notice. O Copyright 1960 Glottal Specialties Corporation. 



COMPUTER ERROR 
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Extended 
Lifespan 



JS&A was destined for failure 
when we introduced our first 
electronic blood pressure unit. 
But then a miracle happened. 



Model 310 



Model 470 




Advertisements were starting to appear 
everywhere. JS&A had just introduced the 
world's first home electronic blood pressure 
unit in a massive national advertising cam- 
paign. 

But something was strange. JS&A often 
tests its products in its catalog first before they 
are nationally advertised. If they sell well, we 
then start a national magazine advertising 
campaign. The blood pressure unit sold well in 
our catalog, but for some strange reason, it 
wasn't selling well in magazines. 

SHOCKING DISCOVERY 

And then we found the answer. A few 
months earlier after our blood pressure unit 
appeared in our catalog, our computer man- 
ager (let us call him Ralph to protect his 
identity) handed us a computer printout of the 
catalog sales results. 

Scann ing the results, we discovered that the 
blood pressure unit was the best-selling 
product in our catalog -far exceeding every 
other product by five times. 

The results were so positive that we 
immediately placed hundreds of thousands of 
dollars in an advertising campaign launched in 
early 1 978. 

Just as the advertisements were starting to 
appear, Ralph walked into our president's 
office with some startling news. "There's been 
a mistake," Ralph said. "The computer print- 
out was wrong. The blood pressure unit is 
actually our worst selling product but a com- 
puter error gave us the wrong information." 

And so our president sat back and watched 
JS&A advertisements appearing everywhere, 
knowing full well that the campaign would cost 
his company almost the price of a new 
computer. 

Then came the miracle. As if by plan, the 
American Medical Association came out with 



an advertising campaign urging consumers to 
take their blood pressure regularly to combat 
hypertension or high blood pressure. Ads 
appeared everywhere. 

The campaign revealed that there may be 
as many as 25 million Americans who have 
high blood pressure and don't know it. Simply 
by taking their own blood pressure and dis- 
covering hypertension eariy enough, Ameri- 
cans could be saving their lives and reducing 
the chances of heart attacks. Suddenly our 
campaign started to sell blood pressure units 
by the thousands. 

AWARD RECEIVED 

This year JS&A's president received the 
Extended Lifespan award for "pioneering in 
the distribution of home health electronic 
devices" by the Committee for an Extended 
Lifespan. In accepting the award, our presi- 
dent made it very clear that the award was 
earned as a result of a computer error and not 
as a result of his brilliance. 

This story is painfully true. And although it 
may be a slight embarrassment to us, there is 
one aspect that is not. JS&A was indeed the 
company that pioneered the electronic blood 
pressure units and has always selected the 
very best units available to offer at the very 
lowest prices possible. 

NEWEST UNIT 

Our newest unit shown above is another 
example. The model 310 sells for only $69.95 
plus $2.50 for postage and handling (Illinois 
residents, please add 6% sales tax.) You sim- 
ply wrap the velcro cuff around your arm (you 
can even keep your shirt on) and inflate the 
cuff. Both an audible tone and a visible red 
light will indicate your systolic and diastolic 
readings. The system is extremely accurate, 
comes with a self-bleeding air valve and can 
be stored in a convenient carrying case that 



comes with each unit. 

The deluxe model 410 functions similar to 
the first system except that the readings are 
displayed in digits, and the unit also displays 
your pulse reading. It sells for $139.95 plus 
$2.50 per unit for postage, insurance and 
handling. If for any reason you are not com- 
pletely satisfied with either unit, you may 
return it within 30 days for a prompt and 
courteous refund including your $2.50 post- 
age and handling. To order either unit, credit 
card buyers may call our toll-free number, or 
you may send your check or money order to 
the address below. 

Both units use solid-state components, 
come complete with instructions and a one- 
year limited warranty, and should give you 
years of trouble-free service. If service should 
be required, we maintain a service-by-mail 
center as close as your mailbox. JS&A is 
America's largest single source of space-age 
products - further assurance that your modest 
investment is well protected. 

If you are concerned about your blood 
pressure or know somebody who is concerned 
about monitoring his or hers, we recommend 
JS&A's latest units. 

Incidentally, Ralph left JS&A on his own 
accord and bought a farm in another state. 
There were no hard feelings when he left. How 
could there be? Order your blood pressure unit 
at no obligation, today. 

(d) KPRODUCTS 

O^PVthink- 

Dept. RA One JS&A Plaza 
Northbrook, III. 60062 (312) 564-7000 

Call TOLL-FREE 800 323-6400 

In Illinois Call (312) 564-7000 

©JS&A Group, lnc.,1 980 
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Hand'held computer power is here! 

An autoranging DMM breakthrough 
from B&KJPRECISION. 



B&K-PREOSION's new microcomputer 
controlled Model 2845 is a major advance 
in digital multimeter technology. At a price 
comparable to ordinary manually operated 
units the 2845 brings microcomputer intel- 
ligence to a handheld portable DMM. 
When applied to a circuit, its computer 
selects the range providing maximum 
resolution without the slow "hunting" 
action characteristic of many bench-type 
autoranging DMM's. 

The 2845 is certainly the most user 
oriented hand-held DMM available. 
No other DMM can match its speed and 
simplicity of operation. With tilt stand, 
large display and optional AC power 
adapter, it becomes a remarkable inex- 
pensive bench DMM. 



• Microcomputer autoranging speeds 
operation and stabilizes readings 

• Auto-skip program for best resolution in 
least time 

• Easiest, fastest-to-use DMM available 

• 0. 1% basic DC accuracy 

• 3 W digit, 0.5" LCD display 

• Continuity test "beeper" 

• Range-lock, holds selected range 

• Measures AC/DC voltage; AC/ DC current: 
resistance 

• Meets tough U.L. 1244 
safety standards 



Available for immediate delivery 
from your local distributor. For 
additional information contact your 
distributor or B&K-PRECISION. 



Sf^PRECIStON 



DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 • 312/689-9087 

Intl. Sis., 6460 W. Cortland St.. Chicago, IL 60635 
Canadian Sales; Atlas Electronics, Onlario 
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BUILD 37 UNICORN-I ROBOT 

Part 1. Complete with manipulator arms and mobile 
base, you can build this robot for under $400. Various 
levels of control and intelligence are described, including 
an on-board computer. James A. Gupton, Jr. 

42 RACEWAY VIDEOGAME 

After you build this video game, you can pretend to be 
an Indy 500 race-car driver without ever leaving the 
comfort of your armchair. L. Steven Cheaira 

46 6 AUDIO TEST ACCESSORIES 

Construction details for 6 easy-to-build accessories for 
the audio test bench. Useful for troubleshooting or 
Checking the performance of your hi-fi system Gary Stock 

54 $10 LOGIC PROBE 

A necessary instrument for troubleshooting digital 
circuitry, Fred Blechman 



TECHNOLOGY 



4 LOOKING AHEAD 

Tomorrow's news today. David Lachenbruch 

16 SATELLITE TV NEWS 

The latest happenings in an exciting new 
industry. Gary H. Aden 

49 PICTORIAL GUIDE TO VHS THREADING 

A look at the threading mechanism inside the VHS 
videotape recorder. Forest Belt 

66 HOBBY CORNER 

A quick and easy way to make one-of-a-kind printed 
circuit boards. Earl "Doc" Savage, K4SDS 



VIDEO 



62 STEP-BY-STEP TV IF ALIGNMENT 

How to align the video-IF stages of a TV receiver. 
Jack Darr 

74 SERVICE CLINIC 

Hints for catching the touchy intermittent. Jack Darr 

75 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. 



AUDIO 56 SERVO-CONTROLLED PICK-UP ARM 

New JVC turntable Includes a unique pick-up arm that 
electronically adjusts the damping characteristics to 
match virtually any cartridge. Len Feldman 



RADIO 59 TUNING IN WORLDWIDE SW STATIONS 

The RF.spectrum is chock full of interesting communi- 
cations, including INTERPOL, the Strategic Air Com- 
mand, NORAD, even spies. Here's a look at what's 
out there and how to tune them in Robert Grove 

70 COMMUNICATIONS CORNER 

A look at a remote-controlled coax switch for switching 
bands easily. Herb Friedman 



EQUIPMENT 
REPORTS 



26 Leader LSG-1 6 RF Signal Generator 

32 MFJ Enterprises LSP-520BX Speech Processor 

34 Hickok 240 Video Pattern Generator 



DEPARTMENTS 



94 Advertising, Index 

14 Advertising Sales Offices 

14 Editorial 

95 Free Information Card 



22 Letters 

78 Market Center 

69 New Products 

6 What's News 



ON THE COVER 

Finally, the construction article you've 
all been asking for: An 8-part series 
describing a full blown, fully mobile 
robot complete with manipulator arms. 
Options include remote control opera- 
tion, operation via external computer 
via the remote-control link and an on- 
board computer. Suggestions are given 
for adding senses such as sight and 
feel. The basic robot, minus the options, 
can be built for under $400. Get started 
building yours today. Complete details 
start on page 37 




A QUICK AND EASY way to make one-of-a-kind 

pnnted circuit boards. The details start on page 66. 




RACEWAY VIDEO GAME you can build lets you 
pretend to be a Indy 500 race-car driver without 
ever leaving the comfort of your armchair. Con- 
struction details start on page 42. 



Radkj-Eleetronics, (ISSN 0033-7862) Published monthly 
by Gernsback Publications. Inc.. 200 Park Avenue South 
New York, NY 10O03. Phone: 212-777-6400. Controlled 
Circulation Postage Paid at Concord, NH. One-year sub- 
scription rate; U S.A and U.S. possessions. St 3.00. 
Canada. SI 6,00. Other countries. SI 8.00. Single copies 
SI 25 % 1960 by Gernsback Publications, Inc. Ail rights 
reserved. Printed in U.S.A. 

Subscription Service: Mail all subscription orders. 
changes, correspondence and Postmaster Notices ol 

undelivered copies (Form 35791 to Radio-Elect ronics 
Subscription Sen/ice. Box 2520. Boulder. CO 60322. 

A stamped sal I -addressed envelope must accompany 
all submitted manuscripts and/or artwork or photo- 
graphs il their return is desired should they be rejected. 
We disclaim any responsibility tor the loss or damage of 
manuscripts and/or artwork or photographs while in 
our possession or otherwise. 



As a service to readers, Radio- Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. 
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the sate and proper 
functioning of reader-built projects based upon or from plana or information published in this magazine. 
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What's new in color: The 1981 color-TV lines will em- 
phasize random-access digital keypad tuning heavily, in 
both manual and remote models, with remote control 

» getting greater stress, comb filters spreading to more 
brands, and audio output jacks appearing in an increas- 
ing number of models. 

I The popularity of cable TV is reflected in the new sets, 

too. Almost all brands now make it possible to tune at 
least the special midband cable channels, while Zenith 
and Quasar feature "1 OS-channel" keypad tuners that 
can get both midband and superband cable channels. 
The comb filter, initiated by Magnavox in 1978, now is 
featured in a substantial number of models by RCA, 
Zenith, and Quasar, as well as Magnavox. The circuit, 
which uses a glass delay line in most brands, increases 
apparent resolution from about 260 to 330 lines and elimin- 
ates "cross-color" effects such as crawling dots and 
I color patterns in black-and-white details. RCA uses a 
special IC which also incorporates horizontal and vertical 
peaking, instead of using discrete circuitry with a delay 
line. In addition to keypad tuning, some brands-ex- 
emplified by RCA and Zenith— add programmed channel- 
scan controls which automatically tune preselected 
channels in sequence. 
Last year's rush to add high-fidelity audio amplifiers 
and speakers seems to have been moderated in many 
cases, presumably because consumers showed little 
willingness to pay for the good sound. However, an in- 
creasing number of sets now give viewers the options of 
plugging in their own hi-fi amplifiers, through built-in 
audio-output jacks. The only new sound gimmick for 
1981 is Sony's Matrix Sound in its top-of-the-line 26-inch 
console, which uses twin hi-fi amplifiers and a bucket- 
brigade delay device to simulate stereo. 

Some notable new one-of-a-kind color TV sets and gad- 
gets: 1. Zenith's Space Phone, featured on one 19-inch 
and several 25-inch remote sets, uses the TV set as a 
telephone amplifier. Plugged into a telephone jack, the 
set's audio system sounds a buzz when the telephone is 
ringing. Touching a button on the wireless remote unit 
shuts off the TV sound and brings in the telephone cal- 

Iler's voice over the speaker. A microphone built into the 
set lets viewers carry on a phone conversation without 
leaving their seats. 2. RCA's 19-inch set does double 
duty as a TV monitor, containing 1 1 inputs and outputs, 
including two sets of audio and video inputs for monitor- 
ing two VCR s, video games, disc players or other de- 
vices. The outputs serve to permit recording from the 
t set's tuner or the simultaneous display of tape or disc 
output on several sets. 3. Sony's 3.7-inch AC/DC color 
set, weighing only seven pounds, can serve as a VCR 
monitor also, having input and output jacks. 
v> 

g Videodisc update: RCA has finally demonstrated the pro- 
o duction prototype of its SelectaVision videodisc player, 
£E scheduled to be in national distribution early next year. 
2 The compact unit weighs about 22 pounds and contains 
w a feature not displayed on previous experimental models— 
O visual search. That is a pushbutton-activated system that 
o scans the disc at about 10 times normal speed in either 
rr forward or reverse, while a high-quality picture is dis- 



played on the screen, for location of any segment of the 
disc. The player has five pushbuttons — forward and re- 
verse visual search, forward and reverse rapid access, 
and pause. The rapid-access feature lets the user find a 
segment of the disc by observing the elapsed-time LED. 
The only additional control is a load-play-unload lever. 
RCA reiterated that its discs would play for one hour per 
side, have monaural sound at the start, backed by an 
initial catalog of 150 titles, with new releases monthly. 

Meanwhile, Sony announced that it was entering pro- 
duction of optical videodisc players and discs compatible 
with the Philips-MCA laser-reflective approach. However, 
it will concentrate on the industrial-institutional market 
and says it is uncommitted on which system to back for 
the consumer market- if any. 

Cable progress: The sky seems to be the limit for mush- 
rooming cable TV. At the recent National Cable TV As- 
sociation convention, cable operators heard progress 
reports on new technology in their future. Pioneer Elec- 
tronics demonstrated a developmental alphanumeric 
two-way home terminal, to be available in 1981, designed 
to include video channel selection, two-way viewdata 
access to information banks, home security, electronic 
transfer of funds, and electronic mail. An earlier Pioneer- 
made device, to be used in Qube cable systems in Cin- 
cinnati and Pittsburgh, can tune 110 channels by remote 
control and let the viewer tune in a virtually infinite num- 
ber of "pay-per-view" channels. Many cable-equipment 
manufacturers showed 400-MHz systems, permitting 
carriage of 56 channels (or 112 or 168 channels with 
multiple cables.) Cox Cable announced a test of banking 
via cable this year in two of its locations. Subscribers will 
be able to charge purchases made via cable directly to 
their bank accounts. 

Cable and VCR: Videocassette recorders and cable TV 
sometimes don't mix so welL Because a VCR can't tune 
to the special frequencies used by many cable systems 
for additional programs, a VCR-owning cable subscriber 
normally has the choice of either taping only the channel 
he watches (if he wants to tape a special cable channel) 
or taping only the standard numbered channels unat- 
tended. Various switching arrangements have been de- 
signed to get around that problem; another solution Is to 
rent a second cable box for the VCR. 

A new solution has recently been offered for the prob- 
lem. Video r, of New York, is now marketing a small at- 
tachment that converts all special cable channels to 
standard UHF channels. That little converter, installed 
ahead of the VCR, permits the tuning of special cable 
channels on the UHF band of the recorder. It also will 
permit remote-controlled TV sets to be tuned to cable 
channels directly from the wireless remote unit. Inci- 
dentally, the converter is very similar to those used by 
Magnavox and others in their new-model sets for remote 
tuning of special cable channels. A simitar unit is also 
available from Etco Electronics, North Country Shopping 
Center, Route No. 9. Pittsburgh, NY 12901. 

DAVID LACHEN8RUCH 
CONTRIBUTING EDITOR 



Facts from Fluke on low-cost DMM's 



Conductance: 
What it is, and what it can do for you. 



We've often referred to 
<'oiicltii-i;un:e as [ht< "missing function" 
in DMM's — the capability so many of 
you have wanted in a DMM but 
couldn't find until we introduced the 
8020A Analyst. 

Since its introduction, the Fluke 
8020A has become the world's 
best-selling DMM. And four more 
low-cost models with conductance 
ranges have been added to our line. But 
you'll still find this function only on 
Fluke DMM's. 

Simply stated, conductance lets 
you make resistance measurements 
far beyond the capacity of ordinary 
multimeters. Until the8020A, there 
was no way to make fast, accurate 
readings from 20 MO to 10,000 MO - 
ranges typically plagued by noise 



pickup. Yet, measurements at these 
levels are vital in verifying resistance 
values in high-voltage dividers, cables 
and insulators. 

With conductance, the inverse of 
ohms, wliich is expressed in Siemens — 
Fluke DMM's can measure extreme 
resistances. Simple conversion of 
direct-reading conductance values, 
then, yields resistance measurements 
to 10,000 MO (and 
100,000 MO with 
the 8050A), 
without 




special shielding and using standard 
test leads. 

Here the 8020A is being used to 
check leakage in a teflon pcb. With a 
basic dc accuracy of 0.1% and an 
exclusive two-year warranty, this 
seven -function handheld DMM has 
made hundreds of new troubleshooting 
techniques such as this possible, and 
more are being discovered every day. 

For more details, call toll free 
800-426-0361; use the coupon below; 
or contact your Fluke stocking 
distributor, sales office or 
representative. 
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LNTHKU.S. ANHNON- 

ECHOPKAN COUNTRIES IN EUROPE: 



John Fluke Mfc Co.. Inc. 
P.O. Bos «-2l0MS = 2B 
Miiimt In ke Terrace, WA 38<M 
(206) 774-2481 
Tele I : 152662 



Pluke (Holland I H.V. 
P.O. Boi 5053. 5004 EB 
TilburE, The Nel he Hariris 

1013) 673 973 
Telex: 52237 



□ Please send 8020A specifications. 

□ Please send all the facts on Fluke 
low-cost DMM's, including the 
conductance application note. 

□ Please have a salesman call. 
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Microprocessors oversee 
"Shining House of Dreams" 

The Ahwatukee ("Shining House of 
Dreams" in the Crow language) House was 
built by Motorola engineers near Phoenix, 
AZ, to demonstrate microprocessor appli- 
cations in a home environment. Computers 
provide up to 100% automatic control of 
various operations, always over-ridable in 
such a way that the homeowner always 
feels in absolute control of all operations. 

Lights, for example, are turned on and 
off by ordinary wall switches. But the 
switches are not connected to the lamps— 
they instruct a computer. Thus the home- 
owner can program given areas to light up 
automatically at given times or light levels, 
or even— with the help of the intrusion 
detector— when someone enters the 
room. 

Environmental control is automatic. 
Once programmed by the homeowner, var- 
ious areas are heated or cooled to maintain 
a desired temperature. The computer se- 
lects the cheapest way— opening or clos- 
ing windows or turning on heaters or cool- 
ers—to adjust the temperature, thus sav- 
ing energy costs. 

Intrusion controls (motion detectors) and 
smoke detectors protect against burglary 
and fire by alerting the homeowner and 
sounding alarms or turning on lights. Even 
the conventional door key and lock is 
superseded by a pad resembling a calcula- 
tor keyboard beside the door. When the 
person outside punches the proper code 
word, the door opens. The code can be lim- 
ited to work at certain times only, or on 
certain days— to allow maintenance per- 
sonnel to enter, for example. 

The homeowner will control the comput- 
er with a keyboard that works with an ordi- 
nary TV set as a display. Besides control, 
he can use the system for information stor- 
age and display, entering — f or example — 
tax information, savings account data and 
other material, to be called up when 



wanted, or displayed at a given data and 
time. A daily calendar, with reminders of 
events for the day, may be displayed. 

The present features of the microproces- 
sor home are only a beginning, and others, 
depending on the homeowner's imagina- 
tion and— in some cases— on the develop- 
ment of new hardware, are bound to be 
added. 

Stereo AM broadcasting approved 
by FCC 

On April 10th of this year, the FCC, 
approved a stereo AM broadcast system. 
The system presented by the Magna vox 
Consumer Electronics Co. got the nod over 
three other competitors. It will be compati- 
ble with ordinary AM — that is, present 
broadcast receivers will pick up the stereo 
program as a monaural signal, much as a 
monaural FM receiver can receive an FM 
stereo program. Special receivers will of 
course be needed to receive the stereo AM 
as stereo. 

AM stereo will have an advantage in that 
its range will be greater than that of FM, 
which is confined to a distance of a few 
miles from the transmitter. On the other 
hand, the narrower bandwidth of an AM 
channel will not permit as high-quality 
reception as the wide band of FM. 

RCA sees SetectaVision 
highly popular in Europe 

The mass market for the SetectaVision 
Video Disc system is at least as great in 
Europe as it is in the United States, RCA's 
Executive Vice President Herbert S. 
Schtosser told the recent Fourth Interna- 
tional Video Disc and Videogram Confer- 
ence in London- 

SelectaVision is a capacitance system 
with a grooved disc played with a diamond 
stylus. The disc revolves at 450 rpm and 
has up to an hour of programming on each 
side. It can be attached to any color or 
black-and-white receiver. 




DESIGNED TO FIT its mountain and desert surroundings, Ihe House of Dreams' unique features 
include solar collectors for heat and hot water supply and high earth banking against both heat and 
cold. (The Ahwatukee House has other non-electronic unique features. For example, there is not a 
square room in the house.) 



Europeans, Mr, Schlosser pointed out, 
are much more limited in their opportuni- 
ties to receive off-the-air TV than are Amer- 
icans. About half the households in the 
United States can receive at least nine sta- 
tions (and with cable, many more). But a TV 
viewer in London can pick up only three 
channels. The same is true In Paris or Ham- 
burg. And there is practically no weekday 
programming in England or France until 
noon, while Germany has only limited 
morning programming. The European, 
therefore, has a greater need for a supple- 
mental form of programming than his 
American counterpart. With the video disc, 
consumers can "choose the programs they 
want, and play them when they want. 

The SelectaVision system is expected to 
reach the retail market early 1981, with 
units going to dealers for demonstration in 
December 1980. Retail price is expected to 
be under $500. 

Dan Noble dies at age 78 

Dr. Daniel E. Noble, FM pioneer and early 
leader in solid-state electronics technolo- 
gy, died February 16 last. He was 78 years 
old. 

Dr. Noble was especially noted for his 
work in two-way mobile FM radios, having 
designed and put into operation the first 
two-way FM system ever used by a State 
police department, that of Connecticut, 
Later joining Motorola (in 1940), he was 
responsible for their commercial FM com- 
munications-systems development. After 
the war, he founded the Motorola research 
laboratory in Phoenix, AZ. The lab became 
the Semiconductor Products Division of 
Motorola. 

Dr. Noble also had some distinction as 
an artist. Among his paintings are the Janu- 
ary and May covers of the IEEE Spectrum 
magazine. 

Crystal Clear records now available 
in dbx 

Crystal Clear Records of San Francisco 
and dbx Inc, of Newton, MA, have joined in 
announcing plans to issue Crystal Clear 
albums in the dbx Encoded Disc format. 
The initial offering will include Volumes I 
and II of Sonic Fireworks (a collection of 
organ, brass and percussion music), New 
Directions by Laurlndo Almeida, and Taj 
Mahal Live. 

Each album, says the director of dbx's 
Encoded Disc program, has been ex- 
panded to include previously unreleased 
selections by the artists featured. 

The dbx encoding consists of compress- 
ing all frequencies 50% In recording, thus 
doubling the dynamic range of the record. 
A dbx Decoder (which retails for $109) 
expands the record output back to its origi- 
nal volume for playback through stereo 
equipment, 

continued on page 13 
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IDATA PRECISION 
Model 938 
0.1%, 3Vs-Digit, LCD DIGITAL 
.CAPACITANCE 
METER 



SLtJ 



DORIC 



KEITH LEY 



DATA PRECISION 



I FLUKE | DIGITAL MULTIMETERS 



• Six functions • 3V4-digit resolution 
<Jc voltage 



KEITHLEY 



Model 8022A: 

The Troubleshooter 



$139 



ac voltage 
dc current 
ac currant 
resistance 
diode last 



• 0.25% basic dc accuracy 

• LCD display 

• Overload protection 



Model 8020A 
The Analyst 



Model 8024A: 
The Investigator 





• WIDE RANGING — from 139.9 cF full scale 
p.1 pf resoWcnJ io to 1se9uFful scale, in 
eight ranges._wlualty every capacitance you'l 
ever need to measure 

• FAST AND EASY TO USE — Direct readhg, 
pushbutton ranges. Just plug h and read 

• EXCEPTIONALLY ACOJRHE — provides 
±0.1% basic accuracy. 

» TOUGH AND COMPACT — FjuiN 10 lake rough 
usage without loss of castration accuracy. Fits 
arrt goes anywhere, takes' yary Ifflte bench 
space; always handy for quK* capacitance 
checkout, matching, calbratjon, and tracking. 

• POFTIABLE — Faimsized. nghHuagK operates 
up to approximately 200 hours on a sjogte 9V 
atakie battery. 

• EASY READING — utg. clear, highcontrast 
3'/«Jgf1 LCD dsplay. a full OS' high, readable 
anywhere. 

• VALUE RACKED — Outstancing measurement 
capacAty arxl dependability. Cutpertprms DC 
ume-Krelanl meters, and even bridges costing 
2 to 5 times as much. 

• RELIABLE — warranleed for 2 fu* years. 



DIGITAL 



MODEL 130 
MULTIMETER 



UC VOUAUb 


200mV, 2V, 20V, 200V, 1000V 


.5% 


AC VOLTAGE 


200mV, 2V, 20V, 200V, 750V 


1% 


DC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


2% 


AC CURRENT 


2mA, 20 mA, 200mA, 2000mA, 10A 


3% 


RESISTANCE 


200ft 2kP_, 20kQ, 200kQ, 20MQ 


.5% 



• Seven functions 
do voltage 
ac voltage 
dc current 
ac current 
resistance 

diode test 
conductance {1/R) 

• 3Vi-digit resolution 

• O.t % basic dc accuracy 

• LCD display 

• Overload protection 

■ Free case 

• Two year parts 
and labor warranty 



> 



New Portable Digital Capacitance Meter 
BSS3SB model 820 



• Measures capicilance 
frcmO.lpF to 1 Farad 

• Resolves loOJpF 

• 10 ranges for accuracy 
and resolution 

• 4 digit easy-tO'read LED 
display 

• 0.5% accuracy 

• Special lead insertion 
jacks or banana jacks 

• Fuse protected 

• Uses either rechargeable 

or disposable batteries 

• Qverrange Indication 




Call For Our Price 



» Nine functions 
dc voltage 

ac voltage 
dc current 
ac current 
resistance 
diode lest 
conductance (1/R) 
logic level and 

continuity detect 
temperature (K-type 

thermocouple) 



Peak hold on voltage 

and current functions 

Selectable audible 

indicator (or 

continuity 

or level detection 

3 '/s -digit resolution 

0.1 % basic dc accuracy 

LCD display 

Overload protection 



V-151 15 MHz Single Trace 

V-152 15 MHz Dual Trace 
V-301 SO MHz Single Trace 
V-302 30 MHz Dual Trace 
V-550B 50 MHz Dual Trace, 
Dual Time Base 



HITACHI 



Call For 

Special Intro 

Price Offer 





THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE M rafJ .«**— 

800-223-0474 __ _ .AOglA^^: 



.54 WEST 45th STREET, NEW YORK, NY 10036 212-687-2224 



New from NRI! 
25"color TV that tunes 

m DIAGONAL 

by computer, programs 
an entire evening's 
entertainment. < 

\ 
Just part of NRFs training in 

servicing TV, stereo systems, video 

tape and disc players, car 

and portable radios. 
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Only NRI home training prepares 
you so thoroughly for the next great 
leap forward in TV and audio, . . digital 
systems. Already, top-of-the-line TV's 
feature digital tuning, computer pro- 
gramming is appearing, and new 
digital audio recording equipment 
is about to go on the market. 

NRI is the only home study school 
to give you the actual "hands-on" train- 
ing you need to handle servicing prob- 
lems on tomorrow's electronic equip- 
ment. Because only NRI includes this 
designed-for-learning, 25" diagonal 
color TV with electronic tuning, built-in 
digital clock, and computer program- 
mer as part of your training. With this 
advanced feature, you can pre-program 
an entire evening's entertainment... 
even key lock it in to control children's 
viewing. 

As you assemble it, you learn 
how digital tuning systems work, how 
to adjust and service them. You work 
with the same advanced features 
used in the new programmable 
v"s and video tape record- 
ers. It's exclusive NRI 
training that keeps you 
up with the leading 
ige of technology. 

Exclusive 
Designed-for- 
1 learning 
1 Concept 

The color 
TV you build 
as part of NRI's 
Master Course 
looks, operates, 
and performs like 
the very finest com- 
mercial sets. But 
behind that pretty 
picture is a unique 
designed-for- 
learning chassis... 





the only such unit in the world. 
Rather than retrofit lessons to a hobby 
kit or an already-built commercial 
set, NRI instructor/engineers have de- 
signed this television so each step of 
construction is a learning experience. 

As you build it, you perform 
meaningful experiments. You see what 
makes each circuit work, what it does, 
how it interacts with other circuits. You 
even introduce defects, troubleshoot and 
correct them as you would in actual 
practice. And you end up with a mag- 
nificent, big-picture TV with advanced 
features. One you can sell or use in 
your home. 

Also Build Stereo, 
Test Instruments 

That's just a start. You dem- 
onstrate basic principles and circuits 
on the unique NRI Discovery Lab® then 
apply them as you assemble a fine 
AM/FM stereo receiver, complete with 
speakers. You also get practical experi- 
ence as you build your own test instru- 
ments, including a 5" triggered sweep 
oscilloscope, CMOS digital frequency 
counter, color bar generator, and transis- 
torized volt-ohm meter. Use them for 
learning, use them for earning as a 
full- or part-time TV, audio, and video 
systems technician. 

Complete, Effective Training 
Includes video Systems 

Using NRI's exclusive methods, 
you learn far more than TV servicing. 
You'll be prepared to work with stereo 
systems, car radios,, record and tape 
players, transistor radios, short-wave re- 
ceivers, PA systems, musical instrument 
amplifiers, electronic TV games, even 
video tape recorders and tape or disc 



video players. Your training covers just 
about every kind of electronic enter- 
tainment equipment available now or 
in the near future. 

And because NRI has unmatched 
experience gained in over 60 years and a 
million students worth of training, your 
course is designed for ease of learning 
and practical utility. You need no pre- 
vious experience of any kind. Starting 
with the basics, exclusive "bite-size" les- 
sons cover subjects thoroughly, clearly, 
and concisely. "Hands-on" experiments 
reinforce theory for better comprehen- 
sion and retention. And your personal 
NRI instructor is always available for 
consultation, ready with explanations, 
answers, and advice. 

Send for Free 

Detailed Catalog. . . 

No Salesman Will Call 

Get all the facts on this exciting 
course and its potential for you by mail- 
ing the postage-paid card today. Our free 
100-page catalog includes color photos 
of all kits and equipment, complete 
lesson plans, convenient time payment 
plans, and information on other elec- 
tronics courses. You'll also find out 
about NRI's new Computer Technology 
..Course that includes 
I your personal 




microcomputer. Or Complete Com- 
munications with 2-meter transceiver 
that gets you ready for opportunities in 
broadcasting, 2-way radio, microwave, 
and other growing fields. If card has 
been removed, write to: 



NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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NEW WIRE -WRAPPING TOOL DOES ALL 
The new WSU-30M "Hobby Wrap" tool performs the complete wire -wrapping 
function. First, the tool wraps 30 AWG( ,26mm) wire onto standard .026 inch 
(0,6mm) square DIP Socket Posts, In addition, the tool also unwraps and, 

finally, it strips 30 AWQ wire nick -free. 
WSU-30M makes a "modified" style of wrap, in which approximately 1 1 turns 
ofinsulatedwireare wrapped in ad ditio n to the bare wire for purp osesofadded 
mechanical stability. Designed for th e seriou s amateur, the WSU- 30 M features 

compact, all metal construction for years of dependable service. 
This unique tool is remarkable value performing the. work of three separate 

tools at a fraction of the cost. 



$7-95* 

WSU-30M 



I 



MODIFIED 
WRAP 



Strip 



PART No. 

WSU-30M 



fil'Ciili'i 



j*« 



Unwrap 



REGULAR 
WRAP 



PART No. 

WSU-30 



Wrap 



WIRE WRAPPING-STRIPPING- UN WRAPPING TOOL 
The compact. Inexpensive WSU-30 "Hobby Wrap" Tool does the job of three 



TflTCJl 'T — *l^^ tools at a fraction of their comparable prices The too] wraps, unwraps, and 
■* ™ " W\/ even strips wire thanks to a uniaue built-in striDDinff blade. Designed for usi 



$6-95 



*** even strips wire thanks to a unique built-in stripping blade. Designed for use 
•I. with 30 AWG( ,25m m) wire on standard 025 inch( 0,6mm) DIP Socket Posts. 
Takes minutes to learn to use; makes perfect connections in seconds without 
solder. 



OK Machine & Tool Corporation 

3455 Conner St., Bronx,N.Y. 10475 U.S.A. 
Tel. (212) 994-6600 Telex 125091 

'Minimum billings S2SOO,add shipping charge *2. 00 
New York State residents add applicable tax 
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continued from page 6 



Radios will be optional on 
American Volkswagen cars 

Volkswagen of American (VWOA) has 
changed its policy of supplying radios as 
standard equipment on more than 80% of 
the cars sold by It in the United States, 
reports the Custom Automotive Sound As- 
sociation, which sponsored an antitrust suit 
against Volkswagen some months ago. 
With the announcement of Volkswagen's 
new policy, the suit has been dropped. 

Radios may still be offered as standard 
equipment on the Volkswagen Sirocco, the 
Camper/Combi, Cabriolet, Jetta, and on 
the Audi 5000's and the 5000 Turbo. On 
other models, radios, and related sound 
equipment will be offered to the dealers as 
options. 

Sony Corp of America 
cleared in antitrust case 

A jury in the Federal District Court, Prov- 
idence, Rl, not only cleared Sony of anti- 
trust charges leveled against it by a former 
distributor, but assessed damages against 
the complainant. 

Lavine Distributors, Inc., of Providence, 
claimed that it had been illegally termi- 
nated in 1976, and that Sony had engaged 
in an illegal combination and conspiracy to 
maintain resale prices of Sony brand prod- 
ucts. They sought $4.1 million in damages. 

The 6-member jury found in Sony's fa- 
vor, and further determined that Lavine 
had engaged in a warranty fraud scheme. 
They awarded Sony $21,000 on its counter- 
claim. 

New programmable pacemaker 
adapts to patient changes 

A new family of computerized, program- 
mable heart pacemakers was introduced at 
the 29th annual scientific session of the 
American College of Cardiology by Med- 
tronic, Inc., Minneapolis manufacturer of 
heart pacemakers and related equipment. 

The new pacemaker, Spectrax, is not 
only extremely small and light (10 mm 
thick, weight 45 grams) but contains a 
computer chip that permits a physician to 
change the instrument's functions to meet 
changing medical conditions throughout a 
patient's lifetime. In the past, that required 
another operation and installation of a new 
and different pacemaker. 

An external programmer generates a 
burst of radio-frequency energy that can 
tell the implanted pacemaker to change the 
patient's heart rate, the strength or length 
of the electrical stimulus, and a variety of 
other vital pacemaker functions. The chip 
inside the pacemaker that makes those 
changes carries codes and information that 
can cause the instrument to perform al- 
most a million different combinations of 
functions. Yet the tiny size of the chip and 
its supporting electronics combines with 
the small, lithium-iodide batteries to make 



the Spectrax one of the smallest pacemak- 
ers available. The life expectancy of the 
lithium-iodide batteries is 8 to 10 years. 




THE MEDTRONIC PACEMAKER programmer 
and two of the small Sp ec (rax- SX pacemakers 

Many adults have experienced changed 
conditions that demanded surgical removal 
of their pacemakers and replacement with 
ones matched to the new conditions. But 
children who need a pacemaker will find 
the programmable instrument particularly 
valuable. A young child's heartbeat is fast- 
er than that of an adult, and slows down as 
the child grows. In the past, children have 
required repeated operations to install new 
pacemakers. The new instrument is easily 
adjusted to the decreasing rate through 
childhood and adolescence— in fact is sold 
with a lifetime guarantee. (If a new implant 
is required, the pacemaker is supplied free 
of charge.) 

Medtronics hopes to maintain that guar- 
antee through design elements that have 
been proved in previous pacemaker mod- 
els, the long-life power cells, simplified 
mechanical design, and laser welding of the 
outer metal covering. 

Two-way cable television to affect 
U.S. policies? 

Experiments with audience talk-back ca- 
ble-TV shows indicates that government 
agencies may be very receptive to opinions 
voiced (or rather voted) by viewers of a TV 
show. A recent presentation by QUBE, the 
Wamer-Amex interactive cable system, at 
Columbus, OH, featured Dr. Jere Goyan, 
Commissioner of the Food and Drugs Ad- 
ministration (FDA). 

The point at issue was a controversy 
between the FDA and the drug manufactur- 
ers and pharmacists. The FDA proposes 
that prescriptions be accompanied by a 
slip or brochure giving information about 



the drugs contained in it. Dr. Goyan held 
that In view of the widespread and increas- 
ing use of prescription drugs, Information 
about "possible side-effects or long-term 
hazards, and precautions about taking the 
drug" is vital. He pointed out that in 1979 
tranquilizer misuse alone caused 1,500 
deaths. 

The manufactgrers and pharmacists hold 
that supplying such information would in- 
crease the cost of a prescription 30 cents. 
The FDA sets the increase at 6 cents. 

At the end of the show, viewers were 
asked if they would be willing to pay 30 
cents more for the information. The "yes" 
votes were 69% via QUBE; 31% said "no." 
The second question, put to those who had 
voted "no" on the first, was: "Would you 
be willing to pay 10 cents (the FDA's maxi- 
mum estimate) per prescription? Again the 
answers were 69% "yes," 31% "no." 

At the end of the polling, Dr. Goyan 
stated that the FDA would "weigh careful- 
ly" the subscriber responses, and reported 
that after a similar show in 1979— on food 
labelling— the FDA had put forward a plan 
"to accomplish most of the things QUBE 
viewers had requested," especially in the 
area of including more percentages of con- 
tents and more nutrition information on 
food labels. 

TV sales down, VTR's up in 1980's 
first quarter 

Sales to retailers of color TV's were 
2,297,056 receivers in the first 13 weeks of 
1980, down 2.7% from the 2,360,170 units 
sold in the first quarter of 1979, the El A 
reports. Black-and-white TV sales in the 
first quarter of 1980 were 1,272,703 units, a 
decrease of 11% from the 1,429,872 sold In 
the same period last year. 

Videotape recorder sales in the first 
quarter of 1980 were 158,124 units, up 
59.2% over the 99,346 units sold during the 
same period in 1979. Much or all of the 
increase, of course, may be due to the 
greater availability of videotape recorders 
this year. 

Electronic telephone book planned 
for French phones 

The French Department of Posts, Tele- 
communications and Telegraphs (P.T.T.) 
expects to try an experimental electronic 
telephone book by the end of 1981. About 
a quarter of a million subscribers in Nor- 
mandy will get a small-screen terminal with 
a keyboard attached to their phones. Upon 
tapping out the area code and the name of 
the desired contact, the phone number will 
appear on the screen. The small-screen 
device may later provide restaurant infor- 
mation and a wake-up service, and auto- 
matically transfer telephone calls. 

if the terminals can be produced for 
about $100, it will be cheaper than replac- 
ing telephone books regularly, R-E 
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Cable TV & Ma 

When will we ever learn 



Human beings are supposed to be able to learn from their mis- 
takes ... but sometimes it sure seems as if we don't. Cable television 
and the Telephone Company form a case in point. 

Effective June 7, 1980 it became legal in New York State for Ma Bell 
customers to connect their own extensions, do their own wiring, etc. 
In other words, the phone company brings its line into the house and 
the customer can then do the rest. This has happened only after many 
years of dispute, argument, court battles, and payment of millions of 
dollars to Ma Bell by customers who could have taken advantage of a 
less costly alternative. By the way. guess who paid for Ma Bell's legal 
costs in trying to prevent customer control. 

Finally we have learned that it is less costly for telephone users, you 
and me, (and believe it or not, Ma Bell as well) to permit us to buy and 
hook up our own phones. We even have the option of buying our 
phone from Ma Bell. 

We are told that cable television is different. Here the cable com- 
pany must come in and hook up the set. It must provide the wiring, 
the adapters, the converters and all the rest of the required equip- 
ment. Here you must pay for each extension each month, and you 
cannot buy your own equipment. 

How long does it take to learn a lesson? Why is it so hard to do it 
right from the beginning? There are 15 million families in the United 
States already signed up for cable TV, and that number grows every 
day. 

Why can't we, right now, in the early days, decide to do it the way 
Ma Bell learned? Let the cable company provide only the cable. Since 
the FCC requires it, let the cable company terminate that line and 
hook up the first set. But qualified people should then be permitted to 
do the additional hookups. That means local TV service technicians, 
and other readers of Radio-Electronics. It is already law in one state, 
Rhode Island. It works in Canada. It should be a national law now. The 
equipment needed should have a purchase option attached to it just 
like the one the phone company provides. 

Cable companies are going to give us many reasons why it won't 
work. If I had $225 million dollars a month at stake, I could find a 
bunch of reasons why it couldn't work, too ($225 million is the esti- 
mated monthly billing of cable-TV companies in the U.S. — and that's 
a very conservative estimate). But let's think of the public good for 
once, and early enough to do the public some good. 

If you agree I'd like to receive your comments and recommend that 
you pass them on to your legislator. If you disagree, let me know too. 
We'd like to present your viewpoint to our readers. Discussion now 
might save a lot of dollars tomorrow. 
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A summer-full of sports and politics 

This summer's agenda of satellite- transmit ted programming 
will be heavily augmented by a variety of new offerings — start- 
ing with a hefty dose of political coverage. Every major news 
organization will be in Detroit to cover the Republican conven- 
tion; and what with the commercial TV networks, independent 
news gatherers, and local stations beaming reports via satellite 
we're likely to have non-stop coverage of the floor proceedings. 
The Democratic convention in New York may offer slimmer 
pickings, since the TV network coverage will be carried via cable 
locally within Manhattan to the networks operations centers. 

In the sports area, there will be more baseball broadcasts via 
satellite, including a new Thursday-night series transmitted via 
RCA Sar.com I Transponder 9 by UA-Columbia Satellite Ser- 
vices. And ESPN is stepping up its sports coverage by moving 
into ever-more-arcane areas; one of ESPN's latest contracts is 
with the United States Table Tennis Association. During the 
coming year, the all-sports channel (on Salcom I Transponder 
7) will carry at least 52 table-tennis events of 90 minutes each. 
Meanwhile, the familiar sources of satellite programming are 
also beefing up their offerings. Showtime has expanded its offer- 
ings to 14 hours per day, signing on at 1:30 p.m. on most 
afternoons. The company has committed $14 million to new 
programming, so you'll be seeing a lot more made-for-pay TV 
shows on the Showtime transponders as well as on Home Box 
Office. 

Second cable TV network now operating 

The second cable TV network — a collection of about 15 pro- 
gram services aboard 1 1 transponders on Comsiar D2 — is now 
beaming its variety of shows, supplementing the primary cable 
network that is carried via RCA's Satcom I. Although there was 
the possibility of some minor rearrangements in transponder 
assignments aboard Comstar D2 (that is parked in orbit at 95° 
west longitude), here's the basic line-up with "V" standing for 
vertical polarization and "H" for horizontal polarization: 5V 
ESPN; 6V Rainbow Communications (for Prime Time Net- 
work, a program service designed for older Americans); 7V 
Satellite Program Network and other services; 8V Showtime; 
9V and 9H Home Box Office (possibly for several new services 
HBO and its cousins in the Time Inc. family have planned); 10V 
Satellite Communications Network; 10H Spanish Internation- 
al Network (for its Gala Vision Spanish-language pay TV chan- 
nel); 11H Warner Amex Satellite Entertainment; 12V United 
Video (for Times Mirror Cable's programming to various cable 
TV systems); 12H National Christian Network. 

Although there was originally a great deal of skepticism about 
the success of the second cable network, a number of recent 
developments seem to assure that it will be a success. The pres- 
ence of such major program suppliers, and Warner- Amex Satel- 
lite Entertainment and HBO, will mean strong programming on 
the bird. In addition, a consortium of programmers who are 
putting their shows on Comstar D2 have banded together to buy 
earth stations that will be given away free to the nation's largest 
cable-TV systems. That will assure an audience for cable-TV 
systems that might otherwise have waited to install a second 
dish. 

Getly-ing ready for Premier's premiere 

if Getty Oil Company and Tour major Hollywood studios 
have their way, yet another all-movie pay TV service will be 



traveling via satellite soon after January 1 . Getcom, a communi- 
cations subsidiary of the giant oil company, and Columbia Pic- 
tures, Paramount Pictures, 20th Century- Fox, and Universal 
Studios have proposed to launch a new pay-TV service called 
Premiere that will show new movies before the films are 
released to Home Box Office or other pay -TV services. Some 
complicated arrangements are involved in the preliminary plans, 
including the use of Transponder 21 (the SPN transponder) on 
Satcom I for the West Coast feeds and use of Comstar D2 
Transponder 5V for the East Coast prime-time evening trans- 
missions. (The Comstar transponder was originally intended for 
ESPN, the all-sports network that, coincidentally, is 85% owned 
by Getty Oil; ESPN has another transponder aboard Satcom 

I) 

Complete plans for Premiere will be released later this year; 
and it could face a rocky legal road — since many of the current 
pay-TV companies have threatened to file an antitrust suit 
against the studios for alleged monopoly practices. Premiere will 
probably carry about 1 50 movies per year. 

Lights, camera, satellite 

Filmmaker Francis Coppola (director of The Godfather. 
Apocalypse Now and other hits) predicts "all films will be made 
electronically within five years" and that studios and remote 
locations will be linked via satellite to cut spiraling production 
costs. The innovative director, who has just bought a Hollywood 
lot with sound-stages and all production facilities, told a Los 
Angeles reporter "there is no reason studios can't be connected 
by satellites, sharing images and sound around the world." 

Dependence on satellites will also include distribution to the- 
aters to reduce print costs, Coppola predicted. He plans to ear- 
mark 50% of his Zoetropc Studios' profits for research and 
development, with heavy emphasis being placed on new elec- 
tronic technology. 

Around the satellite circuit 

Sears has dropped out of the plan for a partnership with 
Comsat General to develop a direct-to-home satellite broadcast- 
ing service. The original idea called for Sears to handle the 
installation of small earth terminals that would be placed at 
customers' homes once the service started — which was presum- 
ably several years away. Now Comsat is looking for another 
partner in the venture, possibly one of the other large national 
retail chains with a big TV service/installation department. 

There's more teleconferencing aboard the various satellites — - 
mostly private meetings of industry associations and companies. 
The idea is spurred by the continuing energy crisis and inflation, 
which makes it very costly for companies to send executives 
around the country for meetings. So, instead, company officials 
meet at local sites and are interconnected via satellite hookups. 
Among the most recent companies to get into the business is 
Holiday Inns; they have established a subsidiary called Hl-Net. 
Hl-Net actually coordinates the programming from Home Box 
Office and other entertainment services that are beamed into 
motels around the country newly equipped with rooftop anten- 
nas. But during daytime hours, Hl-Net is using the same trans- 
ponder for private meetings between customers gathered at var- 
ious Holiday Inns nationwide. Many other private organizations 
and government agencies are also stepping up their use of satel- 
lites for such teleconferences. 

GARY H. ARLEN 
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Soldering, desoldering, or both from the same 
unit? Weller! WTCPN soldering station features 
Weller"closed loop" temperature control for 
maximum accuracy and efficiency. Choose from 
18 tip patterns and 5 temperature ranges. 
DS500 power vacuum desoldering station 
works with external air system. 
DS100 provides identical desoldering 
performance linked with temperature- 
controlled soldering facility, 
»■ Which one is for you? 




Vom Cooper Theloolmaker. 
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The Cooper Group 

BOKOT CRESCENT LURUN NICHOLSON WELLER WISS XCBJK 
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If you have put off 
learning more 
electronics for any 
of these reasons, 
act now! 



□ I don't have the time. 

□ High school was hard for me and 
electronics sounds like it may be 
hard to learn. 

□ I can't afford any more education. 

□ I have a family now. 

□ I'm here. You're there. I've never 
g learned that way before. I'm not 
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sure it will work for me. 



I Read the opposite page and see how you can get started today! 
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Be honest with yourself. Are 
the reasons really excuses? You 
already know enough about 
electronics to be interested in 
reading this magazine. So why 
not learn more? If you need 
encouragement, read on and 
see how excuses can be turned 
into results. 

You don't have the time. Be realistic. 
All you have in life is a period of time. 
Use it. Try to know more tomorrow 
than you do today. That's the proven 
way to success. C1E studies require just 
about 12 hours of your time a week, two 
hours a day. You probably do have the 
time. 

Electronics sounds like it may be hard 
to learn. You already know something 
about electronics or you wouldn't be 
reading this. Now, build on that. CIE 
Auto- Programmed ® Lessons help you 
learn. Topics are presented in simple, 
logical sequence. All text is clear and 
concise for quick, easy understanding. 
You learn step by step, at your own 
pace. No classes to attend. Nobody 
pressures you. You can learn. 
You can't afford any more education. 
Actually, you can't afford NOT to 
gain the skills that can put you ahead of 
the others. You know what inflation is 
doing to you now. Education — learning 
a skill— is an in flat ion- fighter that can 
be yours. If you are not able to pay full 
tuition now, CIE will lend you funds on 
a monthly payment plan. 
You have a family now. All the more 
reason why you have the responsibility 
to advance yourself. For the sake of 
your family. Do you want them to have 
what you had or have more than you 
had? The choice is yours. Electronics is 
a rewarding career choice. CIE can help 
you to get started on that career. 

You're there, We're here. How does 
CIE help you learn? First, we want you 
to succeed. You may study at home, but 
you are not alone. When you have a 
question about a lesson, a postage 
stamp gets you your answer fast. You 
may find this even better than having a 
classroom teacher. CIE understands 
people need to learn at their own pace. 
When CIE receives your completed 
lesson before noon any day of the week, 
it will he graded and mailed back the 
same day with appropriate instructional 
help. Your satisfaction with your 
progress comes by return mail. That's 
how CIE helps you learn. 

NOW, IF YOU AGREE CIE 
TRAINING CAN WORK 
FOR YOU, HOW ELSE 
CAN Cffi HELP YOU? 

Cleveland Institute of Electronics is the 
largest independent home study school 
in the world that specializes exclusively 
in electronics. Although "big" does not 
always mean ' 'best!' it is evidence that 
CIE is a strong, successful institution 
with the people and resources to help 
you succeed. 




Step-by-step learning includes 
"hands-on" training. 

The kind of professional you want to be 
needs more than theory. That's why 
some of our courses include the 
Personal Training Laboratory, which 
helps you put lesson theory into actual 
practice. Other courses train you to use 
tools of the trade such as a 5MHz 
triggered-sweep, solid-state oscilloscope 
you build yourself — and use to practice 
troubleshooting. Or a Digital Learning 
Laboratory to let you apply the digital 
theory that's essential today for anyone 
who wants to keep pace with electronics 
in the eighties. 




Your FCC License can impress 
employers. 

For some electronics jobs, you must 
have your FCC License. For others, 
employers usually consider it a mark in 
your favor. Either way, your License is 
government-certified proof of your 
knowledge and skills. More than half 
of CIE's courses prepare you to pass 
this exam. Surveys show that some 
8(Wo of CIE graduates who take the 
exam are successful. 



Find out more! 
Today. Now. 

There's a card with this ad. Fill it in 
and return. If some other ambitious 
person has already removed it, use the 
coupon. 

You'll get a copy of CIE's free 
school catalog, along with a complete 
package of personal home study 
information. 

For your convenience, we'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

If you are serious about a rewarding 
career, about learning electronics or 
building on your present skills, your 
best bet is to go with the electronics 
specialists— CIE. Mail the card or 
coupon today or write CIE (please 
mention the name and date of this 
magazine), 1776 East 17th Street, 
Cleveland, Ohio 44114. 

This could be the best decision 
you've made all year. 



"If you're going to learn 

electronics, you might as well 
learn it right!' 



John Cunningham 
Senior Technical Director 




Cleveland Institute 
of Electronics, Inc. 



177S Esse lyth Strest, Cleveland. Ohio 4.3114 
Accredited Member National Home Study Council 

D YES ... I want to learn from [he specialists in electronics — CIE. Send me my FREE 
CIE school catalog plus my FREE package of home study information. 

Print Name 



RE-93 



Address. 
City 



_Apt. 



State. 
Age _ 



_Zip_ 



_ Phone {area code)_ 



Check box for G.I. Bill bulletin on Educational Benefits: □ Veteran 

MAIL TODAY! 



□ Active Duty 
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SYNTHESIZED FUNCTION 
GENERATOR 

There has been a price change on the PC 
board offered in the article entitled "Build a 
Synthesized Function Generator" {See the 
June and July 1980 issues.) The new prices 
are as follows: 

SFG-1 Complete Set $16.00 

SFG-2 Plans only $1.50 
GARY McCLELLAN 
La Habra, Ca 

OOOOOOOOOOPS! 

It was gratifying to see Bob Cooper rec- 
ommend the Motorola wideband amplifier 
for a 70MHz IF strip in his article, "Back- 
yard Satellite TV Receiver" (April 1980). 
Unfortunately, the device title was quoted 
as AWT- 120; it should have read MWA- 
120. 

The MWA-120 is one of a family of nine 
thin-film hybrid amplifiers in TO-39 pack- 
ages. The MWA series have three frequen- 
cy ranges: 0.1-400 MHz, 0.1-600 MHz, and 
0.1-1.0 GHz. Each frequency range has 
three types of single-stage Class-A amplifi- 
ers biased at 10, 25 and 60 mA. The input 



and output impedance is 50 Ohms and the 
amplifiers are unconditionally stable- 
Should your readers require a data sheet 
of the MWA-120, or any other hybrid ampli- 
fier in the series, they should call the 
Motorola Literature Distribution Center at 
(602)994-6561. 
ALAN WAGSTAFFE, 
Motorola Semiconductor Group, 
Phoenix, AZ 

TRIGGERED OSCILLOSCOPE 

I would like to call attention to an error in 
figure 4 of the Triggered Oscilloscope (April 
1980 issue.) A 10-/jF capacitor (C306) 
should be connected from the cathode 
(bottom) of D303 to ground, with the posi- 
tive end to the diode. Also the polarity mark 
onC319is reversed. 

For your readers who would like to dupli- 
cate the instrument, I can supply the four 
boards etched and drilled, along with a 
graticule for 3" CRT for $15.00 at the fol- 
lowing address: 
DANIEL METZGER 
7741 Fir Drive 
Toledo, OH 43612. 



TELEPHONE SYSTEMS 

Telephone-construction projects, such 
as the music-on-hold telephone accessory, 
and telephone convenience items iike auto- 
matic telephone dialers (both in the No- 
vember 1979 issue) are becoming very 
popular. Part 68 of the FCC Rules ad- 
dresses "network harm," but fails to out- 
line necessary terminal device "character- 
istics." The result is that most of those 
devices will work in most circumstances— 
but not universally. 

A few suggestions are offered for the 
authors and hobbyists. Telephone systems 
vary. While most modern systems maintain 
a constant battery potential, some older 
systems reverse that polarity to the caller 
during conversations. A diode bridge can 
be added if needed. 1200 ohms will hold 
the line in most cases, but that resistance 
may be too high. A telephone is nominally 
200 ohms ( ± 50 percent or more). The hold 
circuit should be slightly higher in resis- 
tance than the telephone, so that it will 
release when the telephone is lifted. A hold 
value of 400 ohms gives much more assur- 
cominued on page 24 
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^^y^^^' — A significant development 
^^ in hand tool design. 

^^p^L — Engineered with traditional 



(Model 6LN. with wire-cutter, 
pictured actual size,) 
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Introducing 

the new VISE-GRIP 

long nose lockin g pliers. 



VISE-GRIP 

•■ 1980 Petersen Mfg Co . inc 
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For the Best and Latest in Computer Technology. . . 

Look to Howard W. Sams & Co., Inc. 

There's something for everyone — from those who want to discover what com- 
puters are all about to those who are already utilizing computers and program- 
ming. The fundamentals . . . programming . . . interfacing . . . logic— we are the 
complete knowledge source for home, business, educational and professional 
users. 



The "Starters' 



iStfis 




How To Buy & Use 
Minicomputers and 
Microcomputers 

by Barden 
A single source to buying and using a 
computet in your hens or business to 
handle recreational or practical tasks 
from playing games to setting up a bur- 
glar alarm. 240 pages, (to. 21351, 
59.95 



. 



□ 



new 



The Howard W. Sams Crash 
Course in Microcomputers 

by Frenzel. 

The first complete crash course in microcomputers for 
everyone — from the average consumer to the Doctor of Sci- 
ence. 264 pages. No. 21634, $14.95 

□ Getting Acquainted With Microcomputers 
by Frenzel. 
Gives you a complete working knowledge of the microcom- 
puter-organization, operation, and programming. 288 pages, 
No. 21486, $8.95 

I — I Fundamentals of Digital Computers (2nd Ed.) 

I I by Spencer. 

Unravels the mysteries of computers and programming. 320 
pages. No. 21534, 19.95 

□ Introduction to Microcomputers for 
the Ham Shack 

by Helms. 
Gives the radio amateur an opportunity to be in the forefront 
of utilizing and developing techniques in "compulercations." 
96 pages. No. 21681, $4.95 



Prepub Offer— Save 10% (expires 3/31/80) 



I — I Microcomputer Primer, 



netu 



(2nd Ed.) 

by Waite and Pardee. 
Completely revised and broadened to reflect the 
latest advances in microprocessor technology from 
the new 8-bit microprocessors to solderless bread- 
boards An excellent starting point for all those 
interested in computers. Approximately 368 pages, 
No. 21653, Prepub price— $10.75. Regular 
Price— $11.95 



The "Programmers" 

I — I How to Program Microcomputers 



by Barden. 




A popular, complete guide to assembly 
language programming of the Intel 
8080. Motorola MC6800, and MOS 
Technology MCS 6502 Microprocessors. 
256 pages. No. 21459. $8.95 

BASIC Programming 

Primer 

by Waite and Pardee. 
Covers everything from getting or- 
ganized to writing a game program. 240 
pages, No. 21586, $8.95 



□ 



□ DBUG: An 8080 Interpretive Debugger 
by Titus and Titus. 



hJt-Jra 



Covers program operation and how it's applied to program 

development and testing. 1 12 pages, No. 21536, $4.95 



□ 6502 Software Design 
by Sc anion. 



XJl nw 



Tells how to program for the 6502 assembly language. Ap- 
proximately 283 pages, No 21656, $9.95* 



JUL 



□ 8080/8 08 5 Software Design, 
2 volumes 

by Titus. 

Volume 1 gives you an introduction to assembly language 
programming. 336 pages, No. 21541, $9.50 — Volume 2 is a 
unique, one-of-a-kind, computer science book for the design 
engineer. Written in Intel machine code. 352 pages, No. 
21615, $9.95 
Two-volume set No. 21659, $17,50 



□ TEA: An 8080/8085 Ca- Resident 
Editor-Assembler 
by Titus. 

256 pages, No. 21628. $8.95 



new 
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The "Computer Technology" 
Leaders 

□ The Z-80 Microcomputer 
Handbook 

by Barden. 
Gives current and prospective users a 
one-stop source to Z-30 technology — 
hardware and software aspects and in- 
strumentation problems. 304 pages, No. 
21500, $8.95 

Using the 6800 
Microprocessor 
by Poe. 

Acquaints you with the hardware and software of the "6800" 
fun machine. 176 pages; No. 21512, $6,95 

□ Computer Graphics Primer 
by Waite. 




□ 



new 



Shows how to create your own graphic affects — from de- 
tailed drawings to moving figure animation. Approximately 
184 pages, No. 21650, $12.95 

□ Microcomputers for Business Applications 
by Barden. 
Explains the various types of microcomputers available, 
points out pitfalls to avoid, and defines computer-related 
terms, or "buzzwords" in easy-to- understand language. 256 
pages. No. 21583, $8,95. 



"Interfacing" Bookshelf 



□ Microcomputer-Analog ft I 
Converter Software & JiS„ 



ii»*mW 
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Converter Software I 
Hardware Interfacing 
by Titus. Titus, Stony, and Larsen. 
Concepts and techniques of interfacing 
digital computers to analog devices. 
, 288 pages, No. 21540; $9.50 

rjTRS-BOInterfaciugnem 

U-*^'* 192 pages: No. 21633; $8.95 flj 

□ Interlacing & Scientific Data IfiPlli 

C o m m un ic atio n s Expe ri m ents III I WU 

by Rony, tarsen, Titus & Titus. ft I 

160 pages, No. 21546. $5.95 JJ™ 

□ Microcomputer Interfacing With the Rlfi'lllli 
8255 PPI Chip 

by Goldsbrough. 
224 pages, No. 21614, $8.95 



11 

□ Z-80 Microprocessor Programming 
I Interfacing, 2 Volumes 
by Nichols. Nichols & Rony. 
800 pages, No. 21611, $21.95. 



new 



XL 



□ Introductory Experiments in Digital fj I 
Electronics and 8080A Micro computer XJ„ 
Programming and Interfacing, 2 Volumes, 
by Rony, tarsen, and Titus. 
912 pages; No. 21552; $20.95 




"Reference" 
Library 

□ Computer Dictionary & 
Handbook (3rd EtUnMii 
by Sippl and Sippl. 1 l&U) 
The best and latest resource for anyone 
involved in computers or computer ap- 
plications, over 900 pages; No. 21632 
$25.95 



□ Computer Dictionary (3rd Edition) 
by Sippl and Sippl. 
Over 12,000 entries, 640 pages. No. 21652, $11.95* 



'Logic" Cookbooks 



LH CMOS COOKBOOK 

The well-known author, Oon Lancaster 
presents an information-packed guide 
to this low-cost, fun-to-work with digi- 
tal logic family. 416 pages, No. 21398, 
$10.50 

□ TTL Cookbook 
by Lancaster. 
336 pages, No. 21035, $9,50 

□ The Cheap Video Cookbook 
by Lancaster. 
256 pages, No. 21524, $5.95 

IC Op-Amp Cookbook 

by Jung. 592 pages, No. 20969, $12.95 

RTL Cookbook 

by fancaster. 240 pages, No, 20715. $6.50 

TV Typewriter Cookbook 

by tancaster. 256 pages. No. 21313. $9.95 




□ 

□ 

□ 

□ IC Converter Cookbook 
by Jung. 



576 pages, No. 21527, $13.95 

•Tentative price 



Look to Sams . . . 
In the world of computers 

ORDER FORM 

HOWARD W. SAMS & CO., INC. 

4300 WEST62ND STREET, RO. BOX 7092 

INDIANAPOLIS, INDIANA 46206 

(317) 296-5400 

Indicate quantity in boxes above and complete ordering in- 
formation below: 

Sub Total 

Add local sales tax where a ppticable . 

GRAND TOTAL 



D Bill Me (Shipping and Handling Charge will be added) 

D Payment Enclosed (No Shipping Handling Charge) 

□ Check □ Money Order 
D Master Charge 

□ Bank America rd/Vis a 



Exp. Date 

Account No._ 



Interbank No.. 



(Master Charge Only) 
Minimum Credit Card Purchase $10.00 AD 040 

Q Please send free 1980 Computer Book Catalog 

Signature 



Nam* 


Address 


last 


Middle 


firs I 


(tlty 




State 


7ip 



Prices subject to change without notice. All boohs available from local 

Sams Distribute:. Offer gooc in U.S. only. 

Note: Distributor, computer store and dealer inquiries are welcome. 
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$140 

Gets It All. 
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We just knocked down the last reasons for not going digital in a 
multimeter. Fast continuity measurement. And price. 

Beckman's exclusive Insta-Ohms™ feature lets you do continuity checks 
as fast as the analogs. And Beckman's superior technology and experience 
let you own this beauty for such a reasonable price. 

Of course you get a lot more. Like 7 functions and 29 ranges including 
10 amp ac/dc current capability. 0. 25% Vdc accuracy. In-circuit resistance 
measurements and diode/ transistor test function. Two years' typical operation 
from a common 9-volt battery. In other words, all the features you want in 
one hand-held unit of exceptional good looks and design. 

With 1500 Vdc overload protection, 100% instrument burn-in, plus 
rugged, impact- resistant case, you're assured of the utmost in dependability and 
long-term accuracy. You get a tough meter that keeps on going, no matter 
how tough the going gets. 

So visit your dealer today and get your hands on the DMM that does it 
all. Or call (734) 871-4848, ext. 3651 for your nearest distributor. 



BECKMAN 
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LETTERS 

continued from page 22 




ance of holding the telephone system than 
1200 ohms. (I don't know what effect the 
lower resistance would have on the hold 
circuit published.) 

Upon reading the article, I made a simple 
test. My telephone system measured 50 
volts open circuit and 40 mA shortcir- 
cuited. That computes to 1250 ohms resis- 
tance. With an additional 1250-ohm hold 
circuit, the current would be about 20 mA. 
There is no voltage polarity reversal. The 
published circuit should work in that case. 

The telephone system generally supplies 
50 volts through a resistive and inductive 
network and through wires (resistance) into 
the home. The R-L network is usually a 
relay coil— often 400 ohms. The relay pull- 
in current is generally 20 mA or greater. 
The hold current may range from 10 mA to 
near the pull-in current, depending on the 
relay (or electronics) characteristics, A sim- 
ple drop-out test can be made with a vari- 
able resistance and an mA meter. 

One final note: Sometimes modern ancil- 
lary electronic devices are used in tele- 
phone systems that have non-standard 
characteristics. There is a high probability 
that the music-on-hold would not work (as 
published) with such ancillary devices. 
NAME WITHHELD 

ENERGY ALTERNATIVES 

My experience has shown that govern- 
ment bureaucrats and politicians are too 
involved with their own problems to consid- 
er suggestions and improvements that are 
not funded or credited to a government 
agency. 

For several years now, I have researched 
many anqient manuscripts and have con- 
cluded that many secrets of energy have 
been known for thousands of years. 

Your editorial in the November 1979 
issue made reference to the discovery of 
chlorophyl as an additive in a solar cell by 
the University of Tokyo's Department of 
Synthetic Chemistry. I suggest that a close 
examination of the ATP (Adenosine 7rl 
Phosphate) molecule would reveal some 
startling things, and, furthermore, since 
chlorophyl increases the efficiency of the 
solar cell by 30%, I'm convinced that the 
addition of phosphate to the solar cell 
would not only extend that efficiency 30 to 
50% but also the length of its usefulness. In 
other words, since the phosphate molecule 
is charged, it is kept in an unstable state 
long after the sun goes down. 

Because the phosphate and sugar func- 
tion as a complementary energy generator 
and transporter, it is my serious conviction 
that phosphate and sugar are very neces- 
sary as the electron collector in the solar 
cell, but a sugar-phosphate battery may be 
the answer to an efficient energy cell. 

The ATP molecule is the secret to our 
fife's energy and the chlorophyl triphos- 
phate (CTP) cell may be the answer to solar 
energy; the phosphate battery may be the 
storage cell of the future. 

For what it's worth, I wish to share this 
information with anyone interested enough 
to read it, and perhaps some reader will be 
able to develop it as a future energy 
source. 

RALPH GARNER, 
New York, NY R-E 



Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit— 

Explorer/85 

100% compatible with ait &OBOA and 
8085 software & development toots I 

No matter what your future computing plans may 
he, Level "A "—at S 129.95— b your starting point. 

Starting at just S129.P5 for a Level "A " operating system, 
you can now build the exact computer you want. Explorer/85 
can be your beginner's system, OEM controller, or IBM- 
formatted S 1 * disk small business system.,. yet you're never 
forced to spend a penny for a component or feature you don't 
want and you can expand in small, affordable steps.' 

Now, foT just J 129. 95, you can own the first level of a fully 
expandable computer with professional capabilities— a com- 
puter which features the advanced Intel 8085 cpu, thereby 
giving vou immediate access to ati software and development 
tools that exist for both the 8Q&5 and its 8080A predecessor 
(they are 100% software compatible}—* computer which 
features onboard S-100 bus expansion— plus instant conver- 
sion to mass storage disk memory with either 5-1/4" diskettes 
or standard IBM-formatted S 11 disks. 

For just $129,95 (plus the cost of a power supply h keyboard/ 
terminal and RF modulator, if you don'i have them already), 
Exptorcr/S5 lets you begin computing on a significant level. . . 
applying the principles discussed in leading computer maga- 
zines. . .developing "state of the art" computer solutions for 
both the industrial and leisure environment. 

Level "A" Specifications 

Exp]oter/85 h s Level "A" system features the advanced Intel 
S085 cpu t an 8355 ROM with 2k deluxe monitor/operating 
system, and an 8155 ROM-170— all on a single motherboard 
with room for RAM/ROM/PROM/EPROM and S-100 ex- 
pansion, plus generous prototyping space, 

(Level "A" nitkt* f perfect OEM con I roller for industrial 

applications and Is available in a special Hex Version which 

MMHBU F can Dt programmed using 

the Nelronica Hex Keypad/ 

Display.) 

PC Board: glass epoxy. plated 
through holes with soider mask 
« I/O: provisions for 25-pin 
(DB25) connector for terminal 
serial I/O, which can also sup- 
port a paper tape reader 
, . .provision for 24-pin DIP 
socket for hex keyboard/dis- 
play. . . cassette tape recorder in- 
put., .cassette tape recorder output. . .cassette tape control 
output. . .speaker output. . . LED output indicator on SOD 
(serial output) line. . .printer interface (less drivers). . .total of 
four 8-bil plus one 6-bit I/O ports*Crysial Frequency; 6,144 
MHz • i.'i>r-irnf Swiiches: reset and user (RST 7.5) 
interrupt. . .additional provisions for RST 5.5, 6,5 and TRAP 
interrupts onboard • Counter/Timer: programmable, 14-bil 
binary * System RAM: 256 bytes located at F500 T ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems. . . RAM expandable to 64k via S-100 bus or 
4K on motherboard. 

System Monitor (Terminal Version}: 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0000 free for user 
RAM/ROM. Features include tape load with labeling . . .tope 
dump with labeling. . .examine/change contents of memory 
...insert data... warm start .. .examine and change all 
registers. . .single step with register display at each break point, 
a debugging/training feature., .go to execution address. . . 
move blocks of memory from one location to another. . . fill 
blocksof memory with a constant. . display blocks of memory 
. , .automatic baud rate selection . . .variable display line length 
control (1-255 characters/line). ..channelized I/O monitor 
routine with 6 -bit parallel outpul for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Monitor (H*x Version): Tape load wjth labeling. . . 
tape dump with labeling. - .examine/change contents of mem 
ory ... insert data... warm start ... examine and change 

"Net forties R&D Ltd., Dept. RE-8 

333 Litchfield Road, New Millard, CT 06776 

plus J2p&h. 



By Neuronics 
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Level "A" at S 129.95 Is a 
complete operating system, 
perfect for beginners, hob- 
biests, or industrial con- 
troller use. 





Hex Keypad/Display, 




all 



Please send the items checked befo w- 

□ Explorer/85 Level "A" Kit (ASCII 
Version), 5*20.95 plus S3 p&h. 

□ Explortr/SS Level "A + " Kit (Hex 
Version), 5 1 29.95 pi us S3 p&h. 

I_ Sk Microsoft BASIC on cassette 
tape, $64.95 postpaid. 
D 8k Microsoft BASIC in ROM Kit 
(requires Levels "EV* '"TJ," and "E"), 
599.95 plus 52 p&h. 

□ Lext\ "B" (S-100) KM, 549.95 plus 
S2p&h. 

D Levd "C" (S-lWe-eard expinder) 
Kit. 539.95 plus 52 p&h. 

□ Level "D" (4k RAM) Kli, 569.95 
plus 52 p&h. 

□ Level "E" {EF ROM/ ROM) Kit, 
55.95 plus SOCp&h. 

Q Deluxe Steel Cabinet for Explorer/ 
85, 549.95 plus $3 p*h. 

□ ASCII Keyboard/Computer Ter- 
minal Kit (features a full 128 character 
set. upper & lower case, full cursor con- 
trol, ?3 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232 C or 20 ma. I/O, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor or a TV 
set (if you have an RF modulator), 
5149.95 plus £2,50 pfth 



registers. . .single step with register display at each break point 
, ..go to execution address. Level "A" in the Hex Version 
rrnki". a perfect controller For industrial applications and can 
be programmed using the Netronics Hex Keypad/Display. 

Hex Keypad/Display 
Specifications 
Calculator type keypad with 24 
syst em dc fined and 1 6 user 
defined keys. -6 digit calculator 
type display which displays full 
address plus data as well as 
register and status information. 

Level "B" Specifications 

Leve)"B T ' provides the S-100 signals plus buffers/drivers to 
support up to six S-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks. . .address decoding for onboard Ek EPROM expan- 
sion selectable in 8k blocks ... address and data bus drivers for 
onboard expansion . , . wait slate generator (jumper selectable), 
to allow the use of slower memories.,. two separate 5 volt 
regulators. 

Level "C" Specifications 

Level "C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
S-100 cards directly into the 
motherboard, both cage and 
Explorer/ 85 with Level cards are neatly contained inside 
"C" card cage. Explorer's deluxe steel cabinet. 

Level '*C" includes a sheet metal superstructure, a 5-card gold 
plated S-100 extension PC board which plugs into the mother- 
board. Just add required number of S-100 connectors 

Level "D" Specifications 

Level Li D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the 81 55 A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 

Level "E" Specifications 

Level "E" adds sockets Tor Sk of EPROM to use the popular 
Intel 2716 or the TJ 25 J 6. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
(allowing for up to 12k of onboard RAM). 

Order A Coordinated 
Explorer/85 Applications Pak! 

Experimenter's Pak (SAVE £12,50)— Buy Level "A" and Hex 
Keypad/Display for $199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Fak (SAVE 124,45)— Buy Level "A." ASCII Key- 
board/Computer Terminal, and Power Supply for $319,85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 

Engineering Pak (SAVE 141.00)— Buy Levels "A," "B," 
"C" "D, M and ( *E" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S- 100 Bus Connectors for S514.75 
and get 10 FREE computer grade cassette (apes plus FREE 
8085 user's manual plus FREE postage A handling! 
Business Pak (SAVE $89.95)— Buy Explorer/85 Levels "A," 
"B," and "C" (with cabinet). Power Supply, ASCII Key- 
board/CompulCF Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Star 5-1/4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599,40 and get 10 FREE 5- 1 /A" minidiskettes {$49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

Conlinental U.S.A. Credit Card Buyers OulsHfo Canrwcltcut 

CALL TOLL FREE 800-243-7428 

To Order From Conneclicul Or for Technical 
™ ™ Assistance, Etc Call (2031 354-9375 T 

sonalized disk operating system — juslaj 
plug ii in and you're up and running!),! 
S*99.95pius$5pAh. 
D Power Supply Kit far North Stall 
Disk Drive. (39,95 plus SI p&h. 

□ Deluxe Cm far North Star Disk! 
Drive. S3WW plus 12 p&h. 

□ Experimenter's Pak (see above), I 
S 199.90 postpaid. 

□ Sludtnl Pak (see above), S3 19.85 1 
postpaid. 

D Engineering Pak (see above), | 
$514.75 postpaid. 

□ Business Pak (ice above), S]599.4o| 
postpaid. 



D Deluxe Steel Cabinet for ASCII 
Keyboard/Terminal. $19.95 plus 12.50 
P&h, 

□ Power Supply Kit ( ±8V @ 5 amps) 
in deluxe steel cabinet, $39,95 plus $2 
p&h. 

□ Gold PUIed S-IOC Bus Connectors, 
$4 .85 each, postpaid. 
O RF Modulator Kit (allows you to 
use your TV set as a monitor), SS.95 
postpaid. 

O I6k RAM Kit (S-100 Board expands 
to 64k), $199.95 plus $2 p&h 
D 32k RAM Kit, S3M.95 plus S3 p*h. 
D 48 K RAM Kit, $459.95 plus $2 p&h. 
D 64ic RAMK 11,4589 .95 plus $2 p&h, 
D 16k RAM Expansion Kit (to expand 
any of the above up lo 64k), S139.95 
plus S2p£h each. 

D Intel 8085 cpu liter's Manual, $7,50 
postpaid. 

U Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for $5, postpaid. 
i 12" Video Monitor (10 MHz band- 
width), $139.95 plus 55 p&h. 
D North Star Double Density Floppy 
Disk Kit (One Drive) for Explorer/ 
S3 (includes 3 drive S-100 controller. 



Total Enclosed S I 

(Conn. res. add sales tax) By— 

D Personal Check □ M.O./Cashier's I 

Check D Visa □ Master Charge | 

(Bank* )l 



Signature . 
print 
Name 



_Exp. Date. 



City. 




□ Hen Keypad/Display Kit, S69.95 °°$. and extendedJjASIC «nth per 



_Zip_ 
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By Ntttronic* 

ASCII/BAUDOT, 
STAND ALONE 



Computer ™ 95 
Terminal 1W 

The N*tronics ASCII/BAUDOT Computer Terminal Ki[ is a 
mic roproces&or-con trolled , s\ and atone keyboard/ term inal 
requring no computer memory or software- it allows the use of 
cither a 64 or 32 character by 16 line profess tonal display Tor- 
mat with selectable baud rate, RS232-C or 20 ma. output, full 
cursor control and 75 ohm composite video output, 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCII upper/lower case 
set with 96 printable characters, features include onboard 
regulators, selectable parity,, shift lock key h alpha lock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer; including the new 3 ,\- 
ploier/85 and ELF products by Ne ironies. 

The Computer Terminal requires no I/O mapping and 
includes Ik of memory, character generator, 2 key rollover t 
processor controlled cursor control, parallel ASCII/BAUDOT 
to serial conversion and serial to video processing— fully 
crystal controlled for superb accuracy, F*C boards are the 
highest quality glass epoxy for the ultimate in reliability and 
long Life, 

VIDEO DISPLAY SPECIFICATIONS 

The heart of the Neuronics Computer Terminal is the micro- 
processor-controlled Metronks Video Display Board (^jD) 
which allows the terminal to utilize either a parallel ASCI] or 
BAUDOT signal source. The VID converts the parallel data to 
serial data which is then formatted to either RS232-C or 20 ma. 
current loop output, which can be connected to the serial I/O 
on your computer or other interface, i.e.. Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes Hie information, converting to data to video suitable 
to be displayed on a TV set {using an RF modulator) or on a 
video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 
Video Oulputt 1.5 P/P into 75 ohm (EI A KS-1 70) • Baud Rattt 
110 and 300 ASCII • Outputs: RS2S2-Cor 20 ma. current loop 
* ASCII Clunncler Set: 128 printable characters— 



!■«**' 0*+,-. /0123456789: j<=>? 
MBC0EFWI3KUICPaSTUU«,^ 
* abedef ?Ki i kl nnopvsttiwxyzt ! >| 



B A H DOT Ch a racier SeUABCDEFG HUfCLMNOPL 
RSTUVWXYZ^?;*3SHK). 1 90I4iS7;2/6&* 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed. 
Vertical Tab, Carriage Return, Two special cursor sequences 
are provided for absolute and relative .V- Y cursor addressing * 
Cursor Control: Erase, End of Line. Erase of Screen, Form 
Feed, Delete * Monitor Operation: 50 or GQHz (jumper 
selectable. 

Continental U.S.A. Credit Card Buyers Oulslds Cannecllcut 

CALL TOLL FREE 800-243-7428 

To Order From Conneclicul Or For Technical „— _ 
r Assistance, Elc. Call (Z03) 354-937S 

IVclronics R&D Ltd., Dcpt. RE-8 
333 Litchfield Road, New Milford, CT 06776 
| Please stnd the items checked below— 

ID Nrtronics Stand Alone ASCII keyboard/Computer 
Terminal Kit, SI49.95 plus S.vDO postage & handling. 
IU Deluxe Steel Cahtnel for Net rentes Keyboard/Termi- 
nal In Blue/Black Finish. SI9.°S plus $2.50 postage 
I and handling. 
□ Video Display Board Kit alone {less keyboard), $89.95 

I plus $3 postage & handling. 
□ 12" Video Monitor (10 MHz bandwidth) fully assem- 
Ibied and tested, £139.95 plus 55 postage and handling. 
□ RF Modulator Kit (to use your TV set for a monitor), 

I SS.95 postpaid. 
D 5 amp Pow« Supply KM In Deluxe Steel Cabinet 
I(±SVDC @ S amps, plus 6-S VAC), SM.95 plus 52 
postage & handling, 
I Total Enclosed (Conn, res. add sales tax) S 
By- 

IQ Personal Check O Cashiers Check /Money Order 
□ Visa D Master Charge (Bank* ) 

I Am. I . 



, Signature. 

I Print 

I Name 



^Exp. Date . 



I City. 



J State 



_ Zip 



> 

C 
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C 
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Leader LSG- 16 RF Signal 
Generator 




CIRCLE 101 ON FREE INFORMATION CARD 
WHEN WE UNPACKED THE NEW LSG-16 SIGNAL 

generator from Leader Electronics Corpora- 
tion (151 Dupont Si., Plainview, NY 11803), 
wc discovered one of the smallest instruments 
of this type we had ever seen. Ii measures less 
than 10 inches wide, 6 inches high, and 5 
inches deep and is obviously suitable for small 
work areas. Enclosed by a rugged si eel cabinet, 
the generator weighs 5'A pounds. Its finish is 
gray with brushed aluminum. 



The design of the LSG-16 is very straight- 
forward — no bells or whistles — and operation 
is simple. 

Two features incorporated in the LSG-16 
arc not usually found on low-cost equipment: 
A swttchable line-voltage provision (120/240 
VAC), and a crystal test socket. Type FT- 243 
crystals from 1-15 MHz (fundamental) may 
be inserted and tested for activity, or used as 
crystal -con l rolled markers. Perhaps it would 
have been better if they had used or added a 
socket for the more recent HC-18/U-typc 
overtone crystals, but an adaptor for these can 
be easily fashioned. 

The socket is a nice feature for lest situa- 
tions where CB or amateur crystals must be 
checked for condition and frequency, or when 
an accurate frequency standard is needed dur- 
ing a critical alignment procedure. 

Most remarkable of all is the frequency sta- 
bility or the generalor. A FET oscillator is 
used and warmup time is negligible. As soon as 
we switched on the LSG-16. we zero- beat the 
output wilh the signal from a local broadcast 
station. No drift was observed. Even rapping 
the cabinet resulted in no shift in frequency. 
Crediting this stability to the low frequency wc 



were monitoring ( 1 200 kHz), we switched to 
the highest range of the instrument. An FM 
broadcast station was selected, and again the 
instrument was zero- beat against it. Still no 
drift! Equally remarkable was the accuracy of 
the dial readings. Specifications indicate a tol- 
erance of ±1.5%. In practice, measurements 
were well within these limits. 

The RF generator is tunable from 100 kHz 
to 100 MHz on fundamental frequencies; 
usable through 300 MHz on harmonics. The 
RF output level is adjustable, with 100 milli- 
volts available up to about 35 MHz. Common- 
ly used IF frequencies (455 kHz, 4.5 MHz, 
and 10.7 MHz) are prominently marked. A 
slide switch selects between high level (X10) 
and low level output, wilh a potentiometer 
included to fine-tune the level. 

An internal modulator is also provided. It 
operates at 1 kHz with approximately 30% 
modulation. External modulation may also be 
injected. The unit will accept any audio fre- 
quency input from 50 Hz to 20 kHz at levels 
up to 1 volt. A fixed audio output is also avail- 
able: 1 kHz at 1 volt (maximum). 

Although the instrument is compact, the 
continued on page 32 
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For full details, see your i^ai nvwvorv 
Distributor, or send for free copy of 
RCA MRO/lndustrial Replacement 
Guide (1K6386). Write to: Sales Pro- 
motion Services, RCA Distributor and 
Special Products Division, P.O. Box 
100, Deptford. N.J. 08096. 

"Joint Electron Device Engineering Council ■ 




SK Replacement 
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Teach yourself the latest in electronics: 

from the fundamentals to microprocessors 



Waiting foryou in the new Heathkit Catalog is an exciting 
world of educational self-study programs, that can take 
you from fundamental electronics through microproc- 
essor interfacing and computer programming. 

Heath/Zenith Educational Systems offers 11 pages of 
information on 25 educational courses you can take in 
your home. All are clear, concise college-level courses 
designed to advance your level of knowledge. 

Whether you're an old hand at electronics, just begin- 
ning or perhaps interested in learning about computer 
operation and programming, Heath/Zenith Educational 
Systems has the course foryou. 

Educational courses featured in the new Heathkit Cata- 
log include: Fundamental Electronics — from DC and AC 
to Semiconductor Devices, Electronic Circuits and Test 
Equipment; and Advanced Electronics courses on 
Phase-Locked Loops, IC Timers and Active Filters. 

Heath/Zenith Educational Systems' full line of computer- 
related educational programs — including Computer 
Programming, BASIC, Assembly and COBOL Language 
courses and self-instruction courses on Digital Tech- 
niques and Microprocessors — is also available. 

Self-Instruction Courses from Heath/Zenith Educa- 
tional Systems are the effective, low-cost way to learn 
tomorrow's technology today: 

Effective because each Heath/Zenith course is uncom- 
promisingly developed for applied, useful learning. 
First, you read clear, concise text material. Then, you 
see each concept in large, easy-to-understand visuals. 
Finally, you get hands-on experience by performing 
experiments. 

CIRCLE 30 ON FREE 



Low-cost because everything you need is included with 
each course. For example, electronic parts are in- 
cluded with each Electronic Fundamentals course, to 
make experimenting easier. And trainers, cassettes, 
slides and filmstrips are available for many courses, to 
enhance your learning experience. 

Turn to pages 69-80 of the latest Heathkit Catalog for the 
full story on Heath/Zenith Educational courses. 

If you don't already have a Heathkit Catalog, send for 
your copy today — at one of the addresses listed below. 
Or pick up your copy at the nearest Heathkit Electronic 
Center* in the U.S. and Canada, where Heath/Zenith 
Educational Courses are sold. 





Don't wait until tomorrow for knowledge you can learn todav. 

HEATH - 



Educational Systems 



Dept. 020-683, Benton Harbor, Ml 49022 



('Set; the while pages of your phone baokfor the location 
nearest you. In the L',i*„ Heathkit Electronic Centers are 
units of Veritechnolo^ Electronics Corporation.! 
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MICROSYSTEMS. 
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IN FACT, NTS ELECTRONICS 
PROGRAMS INCLUDE THE 
WIDEST ARRAY OF SOLID STATE 
AND DIGITAL EQUIPMENT EVER 
OFFERED SY ANY HOME STUDY SCHOOL. 



Simulated TV Reception 



Now, for the first time, you can learn all about micro- 
computers by working with your own production model at 
home. We'll explain the principles of troubleshooting and 
testing this remarkable instrument and, best of all, we'll 
show you how to program it to do what you want. 

It's the perfect opportunity for you to learn BASIC 
high level language programming and assembly 
language programming. 
Then, to learn how to localize microcomputer problems 
and solve them, you'll experiment and test with a digital multi- 
meter and other testing gear. 

But most important, you get to assemble and work with 
today's most sophisticated microcomputers, not home-made 
training devices. We believe this makes learning a lot more 
relevant and exciting. 

In fact, production-model equipment is featured in all 
NTS electronics programs. 

Our Color TV servicing program boasts the NTS/HEATH 
digital color TV (25" diagonal) you actually build and keep. 
In Communications Electronics you'll build and keep an 
NTS/HEATH 2-meter FM transceiver, along with digital multimeter and service trainer. 

Whichever NTS electronics program you choose, you can count on working with much 
the same kind of equipment you fl encounter in the field. 

Find out more in our full color catalog on the program of your choice. 

NTS also offers course in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 
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Digital Multimeter 



The NTS/HEATH H-89 Microcomputer features floppy disk stor- 
age, "smart" video terminal, two Z80 microprocessors, 16K RAM 
memory, expandable to 48K. Available in NTS's Master Course in 
Microcomputers. 

. The NTS/Rockwell AIM 65 Microcomputer A single board unit 
featuring an on-board 20 column alphanumeric printer with 20 
character display. A 6502-based unit4K RAM, expandable. 
Available in NTS's Microprocessor Technology Course. 

. The NTS/KIM-1 Microcomputer A single board unit featuring a 
6 digit LED display with an on-board 24 key hexadecimal 
calculator- type keyboard. A 6502 based microcomputer with IK 
of RAM memory, expandable. Available in NTS's Master Course in 
Electronic and Industrial Technology. 



NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 



NATIONAL 

TECHNICAL 

SCHOOLS 

TECHrsrlCAL-TFtADE TRAINING HINGE 1 BOS 

ftea doi-: and Hu "i □- Study SCiocIo 

4000 SO. FIGUERO* ST.. L0SAKGELE3. M. 90031 



NATIONAL TECHNICAL SCHOOLS 

4000 Soulh Fhgueroa Street, Dept. 206-080 
Los Angeles, California 90037 

Please rush FREE color catalog on course checked below 

□ MIcraComputera/MicroP rocessors D Auto Mechan I cs 
ZCommunicationsElectronics A i r Co n d i t i o n i n g 
D Digital Electronics □ Home Appliances 

□ Industrial Technology □ Color TV Servicing 




Name 



.Age. 



Address 
Apt 



-City 



State 



Zip 



D Check if interested in G.I. information 

D Check il interested ONLY in classroom training in Los Angeles. 
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EQUIPMENT REPORTS 

continued from page 26 



dial scaic is large, making it easy to read. The 
vernier tuning is quite smooth, without the 
usual rubbery feel associated with many other 
low-cost signal generators. Backlash is essen- 
tially absent. 

The oscillator circuit itself is a frequency- 
stable Colpitis type, coupled through an R-C 
network to a bipolar buffer to reduce loading 
by the circuit under test. The oscillator is 
drain-modulated by a series bipolar audio tran- 
sistor. The modulator is driven by a separate 
phase-shift audio oscillator. 

The audio oscillator is also used as part of 
the crystal oscillator. In fact, it is possible to 
superimpose the crystal oscillator signal on 
that produced by the variable RF oscillator. 



A regulated DC supply is used for the RF 
oscillator to assure good stability and low hum. 
Although some RF leakage is present, it is 
minimized by internal shielding and AC line- 
filler capacitors. 

Signal input to the generator is accommo- 
dated by two banana terminals (one chassis- 
grounded) at high impedance. The RF output 
is available from two screw-type binding posts 
which can also accommodate banana plugs. 
Terminal spacing is correct for plug-in banana- 
connector coaxial test leads. 

The instrument cabinet has a carrying han- 
dle, and rubber feet insure scratch- free desk- 
top usage. 

The instruction manual is quite comprehen- 
sive, and includes both block diagrams and a 
complete schematic diagram of the circuitry. 

Everything considered, we were very im- 
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Model E1 6 Transistor Tester 
with fast, automatic switching 
for instant good-bad analysis of 
NPN's, PNP's, FET's, diodes and 
SCR's in or out of circuit. 
SI 35.00 



Model 240 Video Generator with 
10 step gray scale staircase for 
VTR, CCTV monitor and TV 
applications. $159.00 



LX304 digital multimeter with 
automatic decimal point, built in 
low battery indicator and 
transistor testing capability. 
£89.95 



LX3D3 digital multimeter with 
easy-to-read LCD display. 
Only $79.95 



FOR THOSE ON THE GO 
FROM... 



^ 



HICK OK 




THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue • Cleveland, Ohio 44108 
12161 541-B060 . TWX: B10-421-B286 



pressed by the Leader LSG-16 wideband signal 
generator. It is thoughtfully designed, expertly 
manufactured, and bargain-priced. The LSG- 
16 signal generator sells for $149. R-E 

MFJ Enterprises LSP- 
520BX Communications 
Speech Processor 




CIRCLE 102 ON FREE INFORMATION CARD 

MFJ ENTERPRISES. PROMINENT IN A BROAD 

line of amateur accessories, has introduced a 
logarithmic speech processor for the communi- 
cations, user. The LSP-520BX may be used 
with CB, ham, or other voice-communications 
service. To appreciate the benefits of a loga- 
rithmic speech processor fully, a brief review 
of speech-processing theory may be in order. 

The average microphone faithfully repro- 
duces voice frequencies and amplitudes as elec- 
trical signals that, in turn, are amplified and 
used to modulate the carrier wave of the trans- 
mitter. In single sideband transmitters, the 
audio level determines the level of the RF pow- 
er output. Unfortunately, the average speech 
level frequently drops during weak sounds. 
That is where speech processing comes in. 

A speech processor is a device that electron- 
ically selects the critical components of the 
voice and amplifies them to an optimum level. 
Overdriving, and its accompanying distortion, 
is no problem with a properly adjusted speech 
processor. The maximum modulation level is 
preset and can not be exceeded. 

The LSP-520BX provides 30 dB of dynamic 
range using a type- 74 1 IC logarithmic amplifi- 
er. Seven discrete transistors help contour the 
voice frequencies to an optimum pass band. 
Three active filters assist that voice-shaping. 
By amplifying those frequencies that are nor- 
mally of low intensity, but which contribute a 
great deal in intelligibility, average modulation 
percentage is increased substantially. 

The LSP-520BX is self-powered, requiring 
an internal 9-voll battery. Since current drain 
while in use is only 3 milliamps, a standard 
"transistor-radio" battery will last many 
months with normal use. 

The speech processor is available in two ver- 
sions. The LSP-520BX has a front panel on/ 
off slide switch, 2 standard 7<-inch phone jacks 
(input and output), and a compression level 
control. It is in a standard wrinkle-texture 
enamel-painted metal cabinet. The LSP- 
520BX If is electronically identical, but it 
includes an additional 4-pin mike jack, a rotary 
function switch that selects the range of the 
audio passband, an output cable (no connec- 
tor), and is housed in an attractive wood- 
grained enclosure. 

Both units are designed to work with low 
output, medium-impedance microphones (typ- 
ical communications mikes). If your station 
mike has a high output-level, it is a simple 
matter to add a resistor to reduce the input to a 
level that the processor can handle easily with- 
out distortion. 

continued on page 34 
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You II be 
a little richer 
after building 
one of these. 
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H-8 Personal 
Computer with Dual 
Floppy Disk Storage 



H-11A 16-Bit 
Computer with Dual 
Floppy Disk Storage 
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H-89 All-in-One 

Computer with 

Floppy Disk Storage 



Richer in knowledge 

Once you build your own computer, you'll 
know il inside out. You'll know how to 
make it work lor you, how to make il grow 
as your skills grow. 

Richer in savings 

Ruild-it-yourself kits cost less - about 30% 
less than comparable assembled comput- 
ers. And you'll probably never need lo pay 
someone for service because no one will 
know your computer better than you. 

Is it hard? 

Not at all. Heath makes it simple with easy- 
to-assemble designs and with step-by-step 
manual* that guide you from unpacking to 
final plug-in. And a Heathkit helping hand 
is always just a phone call away. 
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Innovative software 

Heath offers you innovative programs for 
running your home or business, and excit- 
ing games for your family. You can have 
oft™ 8 ASIC™, one of the most power- 
ful and widely used languages. 
Heath User's Croup (HUG) will share with 
you a library of over 500 programs to make 
your computer serve you in ways you 
never imagined. 

Complete hardware 

Choose from three computer systems: 
The H89 All-in-One Computer gives you 
everything in one compact, convenient 
unit. 

">;ible H8 gives you the * 
combine memory and interfacing for ex- 
actly the system you require. 
And the powerful HT1A gives you 16-bit 



Self- Instruction for Assembly 
and BASIC Programming 



power for your most complex programs. 
The Heathkii line includes video terminals, 
matrix and letter-quality printers and a 
complete selection of accessories. You'll 
even find award-winning self-instruction 
packages lo teach yourself programming 
in BASIC or Assembly. 

FREI 

CATAU 

Ifs all in the 

new 104-page 

Heathkit Catalog, 

along with nearly 400 electronic kits for 

your home, work or pleasure. Send for 

your free catalog today, or pick one up at 

your Heathkit Electronic Center.* 



Heathkit 



•Visit your Heathttit Electronic Ceriler in the U.S. or Canada where Heathkit Products are 
displayed, sold and serviced. See your white pages for the location nearest you. Heathkit 
Electronic Centers are units of Vl-ti technology Electronics Corporation in the U.S. 



Write to Heath Company, Dept 020-686, Benton Harbor, Ml 49022 
(In Canada write Heath Company, Mississauga, Ont. L4X 2R7) 
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Are YOU prepared 
for the 

ELECTRONIC 
EIGHTIES... 

. . . the decade that promises exciting 
advances In a still-young Held? 

Not many are. But you could be . . . 
through ETI's advanced home study 
training methods. It's not an easy field 
but we make it easier to learn . . . and 
easier on your bank account, too. 
We're a small school but we're BIG on 
service and our staff is dedicated to 
helping you IF you're ambitious, 
qualified and eager to learn. 

Select from our basic courses, career 
programs or advanced courses. Mix 
and match to fit your needs and goals. 

Send TODAY for our FREE catalog or 
for faster service, use the toll free 
telephone number below, day or night. 




; ELECTRONICS TECHNICAL INSTITUTE 
Dept. 20080 
'*<>,, ,*** 153 West Mulbsrr, St. 

OtooUcenw Lawyer, Ohio 431 JO 
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. ETI Home Study. Dept. 20080 

1 153 West Mulberry 

I Lancaster. Ohio 43130 

I Please rush FREE catalog on electronics 

I opportunities and training. I'm interested in: 

I Basic Career Specialized 

I Advanced 
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I Address . 



City/Staie/Zip . 
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EQUIPMENT REPORTS 

continued from page 32 



The LSP-520BX comes with both a hookup 
diagram and a schematic, along with some 
brief operational hints. While the instructions 
appear unusually short, they are adequate for 
placing the processor into operation. 

Our test 

Following instructions, wc removed the top 
of the cabinet and inserted a battery. A micro- 
phone connector was soldered to the output 
cable (ours was the // version), and a micro- 
phone was inserted into the input jack. 

Proper adjustment was touchy at first, but 
became second nature after we understood the 
procedure. Basically, an internal trimmer is 
adjusted to avoid flat-topping (ovcrmoduta- 
tion), and a panel control is adjusted to the 
desired compression level (similar to adjusting 
a gain control). That's it. 

Our on-air test consisted of listening to the 
original microphone without the compressor, 
and then listening to it through the compres- 
sor. We found that the compressor substantial- 
ly increased voice power. Without the proces- 
sor, modulation percentage fluctuated typi- 
cally between 40-70%. It sounded natural, 
although a little hollow from our hard-wallcd 
room. Through the processor, the mike held 
modulation close to 100% with minimum dis- 
tortion. Voice quality was vibrant. The II ver- 
sion has a rotary-switch position that permits 
the selection of a crisp-voice passband that has 
real punch. That position would be used for 
those marginal cases where interference posed 
a problem in the reception of a signal. 

We felt thai the speech processor was indeed 
a worthwhile addition to a voice communica- 
tions installation, especially if the CB or ham 
transmitter did not have internal audio proc- 
essing of its own. A liberal warranty policy is 
provided. The model LSP-520BX sells for 
S49.95, and the LSP-520BX II sells for 
$59.95. Both are available from MFJ Enter- 
prises, Inc., P.O. Box 494, Mississippi State, 
MS 39762. R-E 

Hickok Model 240 Video 
Pattern Generator 
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THE HICKOK ELECTRICAL INSTRUMENT 
Company. (1 05 14 Dupont Ave., Cleveland, 
OH 44108) has been making high-quality test 
equipment for a long time. I have a Hickok 188 
RF Signal Generator and two VTVM's on my 
bench thai have been there for more than 40 
years — still working fine. There arc others, but 
those are the seniors. I've just received the 
latest descendant of those instrument. Lately, 



Hickok has been making some very good min- 
iature instruments. This is one: the model 240 
Video Pattern Generator. 

This little jewel isn't much bigger than a 
small calculator. It will fit into my shirt pock- 
et. Tried it to be sure. Little or not, this is a 
complete video-pattern generator with all of 
the standard patterns, 1 1 in all, including two 
color-bar patlerns; the slock 10-bar, and a 3- 
bar one. All of the standard convergence pat- 
terns arc there: Crosshatch, dots, vertical or 
horizontal lines, single vertical or horizontal 
line, cross (one of each), a center dot, plus one 
new and very useful one — a staircase for gray- 
scale testing, video-stage response testing with 
a scope, and many more. 

The RF output of the model 240 can be 
tuned to Channel 2, 3 or 4, by a screwdriver 
adjustment on the front panel. 1 1 has a video 
output at the standard 1,0-volt sync-negative 
level. Video level can be set to the 1 .0-volt level 
with a variable control. There is also a chroma 
control that can set the chroma signal to any 
level up to 150% of normal. The remaining 
jack on the front panel is the scope-trigger out- 
put. That is composite vertical and horizontal 
sync, at a level of 1 1 volts P-P. 

The video- pattern selector is an 1 1 -position 
slide-type switch. To get any desired video pat- 
tern, just slide that selector switch along — the 
different patterns arc pictured above and be- 
low — just line up the vertical mark with the 
pattern you want and that's it! There is a 3- 
position selector switch, with rf at left, off in 
center and video at right. At the top of the 
pane!, between the CHROMA and video con- 
trols, a LED pilot light/battery-condition indi- 
cator shows up when it's on. 

The model 240 is powered by two standard 
9-volt batteries, or by the AC adapter. The 
batteries do not have to be in the instrument 
when the AC adapter is used for bench work. 
If you want to use nickel-cadmium batteries, 
Hickok recommends using two GE 
TR805Dl's, and connecting an 820-ohm resis- 
tor on the circuit board; that will lei them 
recharge while the instrument is off and the 
AC adapter plugged in. 

The model 240 has two pairs of tesi leads. 
One pair is for the RF and video outputs with 
the handy push-on spade-lugs for easy hookup 
to the TV set's antenna-ierminal screws. The 
other pair of test leads come with two mini- 
clips for video tests, scope trigger, and others. 
Those leads are black and coded: the one with 
the white stripe is the hot (output) side and the 
plain one ground. Incidentally, if your test 
needs video with positive going sync, you can 
get it by reversing the two clips. You can't use 
the scope trigger when doing thai because the 
grounds arc common. 

The model 240 is the latest in a group of 
mini test insl rumen is. Il includes a transistor 
tester and two digital VOM's all small enough 
to carry in a pocket or caddy. The case has a 
snap-on lid for protection and is made of a 
tough plastic. You can gel a nice padded carry- 
ing case wiih a zipper, big enough to hold ihc 
test-leads and the instrument. Also has a belt- 
loop in case you want to do some "quick-draw" 
testing! Leave the AC adapter on the bench. 
Unplug il and you're ready to go on battery 
power. 

These should be a very handy liltle group of 
instruments for either bench or field work, and 
they certainly do not take up much room on 
the bench. The suggested retail price of the 
model 240 is $ 1 59.00 and is well in the ball- 
park for an instrument of such versatility and 
quantity. B-E 



Sabtronics gives you DMM and Frequency 

Counter kits with more features, better 

performance and incredibly lower prices 



Model 201 OA Bench/Portable DMM: 

$79.95 kit 

Features: 3'/i digit LED display • 31 measurement 
ranges 6-Funcrions • 0.1% Basic DCV accuracy • 
Touch-and-hold capability • Hi-Lo Ohms • 40 Hz 
to 40 kHz frequency tesponse • Auto Zero, Auto 
Polarity • Overload protected ■ Overrange indi- 
cation * Single chip LSI logic • Laser- it immer re- 
sistor network and ultra-stable band-gap teference 
for better long term accuracy • Built-in NiCd bat- 
tety charging circuit. 

Brief Specifications: DC Volts lOOjtV to 1000 V 
in 5 ranges; AC Volts lOOuV to 1000V in 5 ranges; 
DC Current 0.1 ^A to 10A in 6 ranges; AC Cur- 
rent 0. 1 /iA to 10A in6 ranges; Resistance 0. 1 fi to 
20MO in 6 ranges; Diode Test Current 0.1 fiA to 
1mA in 3 ranges; Input impedance, 10MS2on AC 
and DC volts; Power requirement, 4-5 to 6.5 
VDC (4 "C" cells) or optional AC adapter/ 
charger. 




$79.95 




Model 201 5A Bench/ Portable DMM: 

$89.95 kit 

Same features and specifications as Model 2010 A 

except with large, 0.5" LCD 3'/i digit display. 

Optional Accessories: 

#AC-1 1 5, AC adaptet/charger $7.95 
#THP-20, Touch and Hold Probe $19.95 
#NB-120 NiCd Battery Set $18.75 



$89.95 



Model 861 A Frequency Counter: 
$99.95 kit 

Features: 8-digit LED display • 10 Hz to 600 MHz 
guaranteed frequency range (5 Hz to 750 MHz 
typical) • 3 Gate times • 10 MHz TCXO Time 
base • Auto decimal point • Overflow indicator • 
Leading zero blanking • Resolution to 0.1 Hz • 
Built-in charging circuit for NiCd batteries. 
Brief Specifications: Freouency Range, switch 
selectable, 10 MHz, 100 MHz, 600 MHz • Sensitiv- 
ity, ± lOmV RMS to 100 MHz, ±50mV RMS, 
100 MHz to 450 MHi; 90mV RMS 450 MHz to 
600 MHz • Impedance, I Mfi, 10 MHz and 100 
MHz ranues; 50ii, 600 MHz range * Gate time 
{switch selectable) 0.1 sec, 1 sec, 10 sec • Temper- 
ature stability, 0.1 ppm/°C • Ageing rate < ±5 
ppm/yr • Accuracy, 1 ppm or 0,0001% • Input 
paitection, 150V RMS to 10 kHz (declining with 
frequency)" Power Requirement, 4-5 to 6.5V DC 
@ 300mA (4 "C" cells) or optional AC adapter/ 
cKarger (7.5 to 9 V DC @ 300mA). 

Ordering information 

USA— Add $6.00 per kit for shipping & han- 
dling. Personal checks have to clear before 
goods are shipped (allow 2-3 weeks). For faster 
delivery send cashiers check or money order. 
10% deposit for C.O.D. orders. Florida resi- 
dents add sales tax. OVERSEAS- Add $25.00 
per kit for airmail delivery. Payment by bank 
draft in U.S. funds. 



Also available Model 81 10 A, same 

as 8610A except maximum 
frequency is lOOMHi and without 
battery charging circuit: $69.95 kit 




$99.95 



(813) 623-2631 



INTERNATIONAL INC. 
5309 N. 50th Street, MIS 35. Tampa, FL 33610 

In Canada contact: Kumar & Co. Ont. Canada L5L 1H2 
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PHONE 
WIZARD 



DICTOGRAPH® the producer of 
communication systems for the White 
House and Pentagon, introduces a space 
age computer phone. An amazing 
futuristic instument capable of 25 
functions and memory bank storage of 30 
numbers — convenient compact size 
all at a price that will make you smile 



This incredible phone 
dialer let's you 
regulate out- 
going phone 
calls using 
a secret 
lock 
command. 
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No one's got it. And if they do, it's 
twice the size and triple the price. The 
Phone Wizard is based on a unique 
'Logical Language Sequence', which 
gives each key multiple use. This fea- 
ture is activated by pressing a prede- 
termined code onto a multiple use key 
(like a multi-function digital watch). The 
'Logical Language Sequence' is why 
Phone Wizard has twice the capabili- 
ties at half the size. It is the most ad- 
vanced phone dialer on the market. 
And at a price far below any other 
dialer. 

It's an automatic dialer. 

Think of the number of people you fre- 
quently call. The Phone Wizard stores 
up to 30 often used phone numbers (up 
to sixteen digits each) in Its Memory 
Bank. Simply pencil in the name on the 
handy index pads, just press the ap- 
propriate key — one time! 

Dial "Hands Free" 

When dialing don't pick up the 

fihone, just push the right button and 
isten. The built In loud speaker lets 
you hear the other person answer or 
the busy signal. 

You actually see the number dialed. 

Glance at the big bright LED display. 
You'll immediately know the right 
number is being dialed — no matter 
whether you're using the automatic 
dialer or are dialing manually. 

More Outstanding Features 

• Pressure sensitive keys, solid face 
(no buttons). 

• Beep tones tell you that each digit is 
being dialed or stored correctly. 

• Back-Space Erase lets you 'erase' a 
wrong number. Easy as pie. 

•Want to confirm a stored number? 
Just press the storage button twice. 
Instantly you'll see a big read-out so 
you can verify. 

• Automatically rings your number up 
to six times, then stops when your 
party isn't home. 

•A three-position pulse switch allows 
the Phone Wizard to be connected to 
virtually any phone system in the world. 
Rotary dial or Touch tone. 



Busy Number Buster 
and Emergency Dialer 

Suppose the number you're calling is 
busy, just touch the Redial Key, to 
recall. Still busy? Just program the 
Phone Wizard to redial later on (up to 
15 times, one per minute). A special 
sign on the display will indicate that 
the number is being redialed. 

Emergency! Here's the quickest and 
easiest mechanism for dialing the 
Police or Fire Dept. This feature alone 
is worth the price of this amazing 
Dialer. Program the machine before 
you leave. Then the babysitter or 
Grandma just presses the Re-Dial Key. 
Instantly the call is put through. 

Conference Speaker 
For Group Conversations 

Activate the Conference Speaker by 
depressing a button. Everyone on your 
end and the receiving end can listen in 
and have his say-so — with the voice 
coming through loud and clear. Meet 
by phone, you'll save time, effort, and 
not to mention those high gas bills! 

Digital Clock, Stop Watch and Timer 
Time of day displayed in hours, 
minutes and seconds. 

Stop Watch Feature times all calls 
automatically — great for gauging long- 
distance calls, keeping records, cutting 
down on expenses by limiting calls, 
etc. 

You can even time a particular PART 
of a call. That's how exact this special 
feature is. 

Want to recheck the time of the last 
call? You can — easily. Press the Clear 
Key and the Time Key. A big read-out 
will appear instantly. 

How To Place A Call On Hold 

Simpty touch the hold button, the 
word 'hold* will flash on the screen. To 
resume your conversation touch the 
button again, and you're ready to con- 
tinue your conversation. 

Prevents Unauthorized Use 

An ingenious combination electronic 
lock allows you to prevent unauthorized 
long distance out going calls while 
allowing you local calls. Simply press in 
the secret code. This locks the dialer 
unit and the phone itself. No long 
distance calls can be made, but all in- 
coming calls will be received. To react- 
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ivate, simply press the secret opening 
code and a beep tone tells you the 
phone and dialer are ready for long 
distance calls. Only you know the codes 
for this amazing dialer. An instruction 
kit is included and explains all the 
secret cedes. 

Also is designed for wall mounting or 
desk, contour designed to allow you to 
locate emergency numbers even at 
night, gives you an adjustable voice 
control, no moving parts, LED readout 
numbers. Quartz crystal clock for ac- 
curacy, sloping display for easy read- 
ing, quick change of name labels — 
and more! 

We can't even come close to listing all 
of the exciting features this outstand- 
ing Phone Dialer brings you. See for 
yourself! Use it for 15 days if you're 
not completely satisfied return it at our 
expense. Every cent will be refunded 
promptly. 

The price? Not those inflated prices 
you may have seen around town — but 
only $119.95 plus $2.75 for insured 
shipping. For two or more, $109.95 each 
plus $2.75 each for insured shipping. 
You'll receive complete, easy-to-follow 
instructions plus a 90-day Parts and 
Labour Warranty, and service (If ever 
needed) is readily available. Phone now 
so we can get your tryout unit right out 
to you. You're not risking a cent. 
Call TOLL FREE: 

800-257-7850 

In New Jersey, Call: 800-322-8650 

Call any time, 7 days a week. Be sure 
to have your credit card handy — 
either Visa, Master Charge, American 
Express, Carte Blanche or Diners Card. 
If ordering by mail, include the 
following: your name, full mailing ad- 
dress, signature, type of credit card, 
account number and expiration date. 
Or send check or money order. 

Save while this offer last. You'll not 
find a better bargin on a top-quality 
handsome, easy-to-use Phone Dialer 
anywhere. 
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The Imagination People* 

International Salea Group 
Dept. RE S, Lake wood Plaza 
Lake wood, New Jersey 08701 
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Ready for your own robot? You can construct one by 
following this multi-part series— and you won't need 
an engineering degree or special equipment, either. 



JAMES A GUPTON, JR. 

ROBOTS ARE BECOMING VERY HOT ITEMS. 

They have already made a name for them- 
selves as movie and TV stars, chess play- 
ers, artists, typists, advertising men, and 
assembly-line workers in Detroit. This 
past April, a three- day conference and an 
exposition on robotics was held in New 
York. 

This series of articles detailing the con- 
struction of a robot called Unicorn-One 
(a name loosely derived from t/m'versal 
Cowtrollable /iobot) may not tell you how 
to build a device as elegant or articulate 
as C3-P0, but it will explain, step-by-step, 
how to design and assemble a robot that 
will be fully mobile, with manipulator 
arms to grasp, lift, and carry. Those fea- 
tures, in combination, will enable your 
robot to perform a wide variety of useful 
functions. 

Unicorn-One is truly universal. The 
same robot body you will build can be 
operated from a control panel linked to it 
by cable, by remote radio control, or even 
by computer. It will even be possible to 
add an on -board computer to give the 
robot the ability to "think" for itself. As 
you will see, Unicorn-One's expansion 
capabilities are really limited only by 
what you want it to do. 

The first parts of the series will deal 
with the construction of the mechanical 
portion of the robot — the object being to 
build a working mechanism for a reason- 
able amount of money. 

You'll be shown how just a few com- 
mon tools can be used to work steel and 
aluminum to almost machine-shop per- 
fection. With a little ingenuity, an opera- 
tional version of Unicorn-One can be 



built for about $200. Even if you pur- 
chase everything off-the-shelf, the cost 
should not exceed $400. 

Easy-to-follow instructions will be pro- 
vided to assist you in the assembly of the 
robot's manipulators (arms), end -effec- 
tors (hands), body, and mobility base, and 
will detail all wiring necessary to power 
its moving parts. For convenience, this 
wiring will be brought out to a terminal 
strip, where it can he connected to what- 
ever type of control equipment you desire 
to use. 

Later installments will describe how 
the robot can be controlled in any of sev- 
eral different ways- — from a cable-con- 
nected console or by radio link, providing 
for both manual and computer-controlled 
operation. 

Provision is also made for the installa- 
tion of an on-board computer which can 
be programmed in advance, repro- 
grammed in mid-sequence, or even left to 
operate on its own. 

The final portion will discuss ways of 
providing Unicorn-One with senses such 
as touch and sight, giving it a way to 
understand and communicate with peo- 
ple, and, in addition, giving it the ability 
to react to its environment without hu- 
man intervention. 

Basic mechanical components 

Since we are building a robot from 
scratch, it might be a good idea to become 
familiar with some of the major compo- 
nents which affect its operation. 

There are two electro- mechanical parts 
which are used to impart motion to the 
robot — motors and solenoids. 



Motors are used for continuous motion 
(in the mobility base, for example, to get 
from one place to another, or in the arms, 
for lifting). Solenoids are usually used for 
a "one-shot" effort — say, opening or clos- 
ing a grasping member. 

Several different types of motors are 
used in Unicorn-One. Typically, they are 
low-voltage, high-speed, DC motors 
which are slowed down (they operate at 
several thousand RPM) to do what we 
want them to. That slowing-down is 
accomplished by gears, which gives us 
two benefits. 

First, the rate of speed is reduced to a 
"real- world" level and, second, each time 
the speed is reduced by half, the torque 
(effective power) is doubled. That allows 
us to use inexpensive motors to give our 
robot a reasonable amount of strength. 
The same principle is used in automobile 
transmissions. (You can spin your wheels 
in low gear, but you can't start to build up 
any real speed until you get into second or 
higher.) 

To put it in mechanical terms, if a 
motor spins at 6000 RPM, it won't do 
much for our robot arm unless it is geared 
down to make the action slower and more 
powerful. If we attach a 12-tooth gear to 
the motor, and mesh that with a 24-tooth 
gear, we'll achieve a speed reduction of 
1:2 (12:24) and, at the same time, double 
the effective power of the motor. Every 
time the twelve-tooth gear turns once, the > 
other will make only half a revolution, § 
while transmitting the full power of the g 
entire original revolution — which, if you H 
add it up, doubles the original power of 3 
the motor. o 
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GLOSSARY 



Anti-backlash gear— Gear used to reduce or eliminate backlash. 

See BACKLASH, GEAR. 
Angular motion — Rotary motion about an axis, as in the case ot 

wheels or gears. 
Backlash — Unwanted "rebound" movement in gear systems re- 
sulting trom inertia. 
Center punch— Pointed too! used to indent the surface of hard 
materials for marking purposes or to form a start- 
ing point for drilling. 
Computer control— Direction by means of instructions pro- 
grammed into a computer- 
End-effector — Unicorn-One's "hand." 
Gear — Toothed wheel or cylinder that meshes with another to 

transmit motion or to change speed or direction. 
Gear ratio — The relation between the number of teeth on one gear 
and another. The higher the ratio, the greater the 
reduction in speed and the greater the increase in 
torque. 
Manipulator — Unicorn-One's "arm." 

Mobility base — The part of the robot thai gives it locomotion. 

Radio control— Direction by means of Instructions transmitted by 

radio to a receiver located at the object being 

controlled. 

Robot — Machine that works automatically or by remote-control. 

Generally assumed to be manlike in shape and function. 



NASA's space and planetary probes, however, are robots, 
and they don't look the least like us. 
Robotics — The science of robots. 
RPM— Revolutions per Minute 
Scribe — Pointed tool used to mark hard surfaces to indicate areas 

lo be cut, sawed, or drilled. 
Sensor — Device which responds to a stimulus. A photo-electric 

cell would be an example of a light sensor. 
Shaft— Rotating rod or bar which transmits mechanical power. 
Solenoid — Electromagnet with a ferrous-metal rod through lis 
core. An induced magnetic Field causes the rod to 
move in or out of the core. 
Sprocket gear— Large-toothed gear whose teeth ride in the links 

of a chain and impart motion to it. 
Switch-control — Operation of an electrical or electronic device 

through the opening or closing of a circuit. 
T — Abbrev. for "teeth." 
Tap — Screw-like cutting tool designed to cut threads into drilled 

holes. 
Tap drill— Drill bit whose diameter is best suited for use with a 

particular tap. 
Thread — Spiral or helical ridge of a screw, bolt, nut, etc. 
TPI — Abbrev. for "threads-per-inch." 
Torque— Force that produces a twisting or rotating motion. 
Unicorn — i/nVversal Controllable ftobot. 



Using various gearing systems we can 
easily reduce the speed of a 10,000 RPM 
motor lo an effective 167 RPM, allowing 
us to use that motor to give real-time 
motion to the robot's arms. 

If we use what is known as a worm 
gear, we can not only change the speed of 
the motor — and increase its torque — but 
also change the direction of the motion. 
Such an effect can be used effectively in 
the robot's mobility base. 

Various gear assemblies can also 
change a motor's output from angular 
(around the axis of the shaft) to linear — 
that is, from rotary to straight-line, as 
would be needed in order to push a 
"hand" forward. 

Gears can also be used simply to 
change movement from one direction to 
movement in another (say, through an 
angle of 45°). 

The second type of motor used in Uni- 
corn-One is the stepper motor. That type 
of motor responds by turning just a little 
bit for each electrical pulse it receives. 
Thus it is possible to move a stepper 
motor just a fraction of a degree at a time, 
as might be required in steering the 
robot. If large amounts of motion are 
required, multiple pulses are applied. 

In addition to the motors, we also use 
solenoids to control the robot's motion. A 
solenoid is an electromagnet which has a 
ferrous-metal core. When the magnet is 
energized, the core — usually a free-slid- 
ing metal rod — is either pulled into, or 
pushed out of, the magnet's coils. Uni- 
co corn -One uses solenoids to actuate its 
^ grasping members (hands/ fingers). If 
o power is applied, the solenoid is actuated 
£E and pulls the core inwards. That move- 
fr] ment causes the "fingers" to close and to 
J grasp the object in question; the grasp 
O will be maintained until power to the 
o solenoid is cut. 
cc Some solenoids also incorporate gears, 
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UNICORN-ONE nearing completion. Humans at 
work give idea of robot's size. 

and rotate the gears, and their attach- 
ments, through a specified angle, when 
they are actuated. (They may turn a 
wheel 45° at a single, momentary com- 
mand, for instance.) 

Finally, we have to consider limit 
switches. Those are absolutely necessary 
to the well-being of the robot. If we actu- 
ate a motor and do not, later, tell it to 
shut off, we are liable to do damage to the 
mechanical parts of the robot or even to 
burn out the motor itself. The limit 
switch is a device which senses when a 
mechanical part has reached the predeter- 
mined limit of its travel and opens (or 
closes) the appropriate electrical cricuit 
to stop the device which is causing the 
part to move. Limit switches are an inex- 
pensive way to give a measure of control 
to your robot without your having to pay 
attention to its every movement. 

In addition to the above, we will also 



use cables and pulleys, anti-backlash 
gears, bearings, and other mechanical de- 
vices to give motion to Unicorn- One. 

As we encounter those various compo- 
nents in the construction of Unicorn- 
One, we'll go into a greater description of 
their function and operation, and explain 
why we are using them. 

Manipulator construction 

The construction of a robot, judging 
from the available literature, is an expen- 
sive proposition, involving skills, materi- 
als, and tools not normally encountered in 
the type of project presented in Radio- 
Electronics. We'll dare to be different 
here, however, and show you how you can 
build Unicorn-One using tools you proba- 
bly have on your work bench and materi- 
als that are easy to come by. Even if you 
have never worked with metals before, 
we'll provide you with the knowhow to 
construct a working robot. 

The drawings in Fig. 1 show the 
dimensions for a robot of ideal size. You 
may, however, decrease or increase those 
dimensions to suit your budget or needs. 
Bear in mind that, for radio or remote 
control, where the power source must be 
self-contained, the robot's overall weight 
becomes a very important factor and you 
may want to deviate from the dimensions 
given. 

The first portion of Unicorn-One that 
we'll construct will be the manipulators 
(arms). They will be fabricated from steel 
rod and aluminum plate, and dimensions 
and instructions for the metal working 
will follow. We'll describe the construc- 
tion of one manipulator. If you want a 
two-armed robot, do everything twice. 
Before you proceed, though, read and 
heed the following precautions about 
metal working: 

• Always wear safety goggles or 
glasses when sawing, drilling, tap- 
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Fig. 1— DIMENSIONS of Unicorn-Ore as described in text. Size Is not critical, though, and scale or 
dimensions may be altered to suit the requirements of the builder. 

ping or filing metal (or wood or 
plastic) 

• Never wear ties or loose clothing 
when operating power tools 

• Hold tools properly and make 
sure pieces being worked on can- 
not move around 

The instructions which follow are in- 
tended to be used in conjunction with the 
diagrams which accompany them. Do not 
try to rely only on one or the other. If you 
have a question, the diagrams can proba- 
bly supply the answer if you study them. 

Basically, there are only two different 
diameter steel rods used to make all the 
manipulator sections. The cross members 
are cut from 0.375-in. (Vi-in.) steel rod 
and the side rods from 0.2497-in. ('/<-in.) 
material. The threaded steel rod is 'A inch 
in diameter with 20 threads-per-inch. 
The shoulder and elbow hinges, and the 
two contractor-bar pivots, are cut from 
0.250-in. ('/.-in.) aluminum plate. 

The aluminum parts should be made 
first since they require more work than 
the rod sections. To keep costs low, use 
scrap material wherever you can. 

The first step is to mark the dimensions 
of the aluminum part. Do that with a 
scribe, pointed nail, or even a knife. Don't 
use pencil, since it rubs off easily. When 
you cut the part, cut along the outside of 
the lines. You can always file off excess, 
but it's impossible to put back a little bit 
too much you removed while cutting. Use 
a vise to hold the piece steady and use a 



UPPER ARM 

CONTRACTOR-BAR 

PIVOT 



a= 0.136" DIA. 
b- 0.375" DIA. 
c= 0.250" DIA. 
d= SEE TEXT 




FOREARM C0NTHACT0R-BAR PIVOT 



Fig. 2 — DETAILS of the aluminum parts which must be fabricated. Steel cross-bar rod is also shown as 
an example. Note that there are several different versions of this part. 

used In the construction of the robot. 



hacksaw blade with 24—32 teeth- per- inch 
to give a smooth cut. 

The shoulder-hinge sections are two 
rectangles, 1 X 1.4 inches, drilled to 
accept two Vs-inch rod sections (Figs. 2 
and 5). There are two ways by which the 
steel rods can be secured to those hinge 
sections: a Vis-inch hole can be drillled 
through each for use with roll or dowel 
pins, or a No. 44 bit (.086 inches) can be 
used to make a hole which can be tapped 
for a 4-40 machine screw. Figure 3 shows 
some of the taps and tap drills that can be 



For the elbow hinge (Fig. 2), outline 
the part on the aluminum plate and, using 
a punch, mark the places where holes will 
be drilled. Saw out a rough rectangle and 
drill the .375- and then the , 136-inch 
holes. With the holes drilled, the part can 
be cut and filed down to the proper size. 

The two contractor- bar pivot parts 
(Fig. 2) require a little more work. Again, 
cut the parts roughly to size (see Figs. 2 
and 5). As in the shoulder- hinge pieces, 
either a dowel pin, or a 4-40 machine 
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Fi(j. 3— TAPS AND TAP DRILLS. First number 
indicates sire; second, Ihreads-per-inch. 




Fig. 4— MANIPULATOR ASSEMBLY. Finished 
unit and separate pieces are facing opposite 
ways. 

screw, may be used to provide the pivot 
support. The upper-arm pivot part has a 
tapped V.-20 hole for the 'A-20 threaded 
rod used to provide elbow action. That 
hole may be made either with a #7 bit 
(.207-jn.) and tapped to 'A-20 or drilled 
out slightly larger — .413 in. minimum — 
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ALL DIMENSIONS IN INCHES 
*5EE TEXT AND LATER ISSUES 



CROSS-BAR ROD 



Fig. 6 — SIDE AND TOP views of the assembled manipulator. End-effector and contractor-bar will be 
covered in the next installment. 

to accept a threaded insert, which will 
give a smoother action. The latter ap- 
proach is preferred, but the former will 
give satisfactory results, provided the 
work is done with care. Both pivot parts 
should be carefully cut and filed to 
shape. 

To prepare the six steel cross-bar rod 
sections, cut each length slightly longer 

than called for. There will be two 3.25- Fjg , 7 _ MO TOR AND GEAR arrangement used to 

inch sections, two 2.6-inch sections, one drive threaded rod. as described in text. 
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FOR UNMARKED HOLES. 5EE FIGS. 2 AND 6 FOR SIZES 
ALL DIMENSIONS IN INCHES 

PART DIAMETER 0.2437" STEEL ROD 

® PART DIAMETER 0.375" STEEL ROD 

© PART MADE OUT OF 0.250" ALUMINUM PLATE 

(S) PART IS A 7.00" SECTION F 1/4 20 TH BEADED ROD 



Fig. 5— FABRICATION AND ASSEMBLY details of the manipulator. It would be a good idea to make a 
copy of this and keep it near your workbench lor reference. 









PARTS LIST 


Item 


Size 


Quantity 


Supplier's 
part no. 


Supplier 


Item 


Size 


Quantity 


Supplier's 
part no. 


Supplier 


Steel rod 


0.2497 in. 
diam. 


72 in. 


SR500 


® 


Dowel pins 


OD 0.0625 in. 
V»-ln. long 


6 


D 16-625 


® 


Steel rod 


0.2497 in. 


72 in. 


SL-14 


® 


or 












diam. 








4-40 screws 


4-40 x V. In. ' 


6 


29-4- 


® 


Steel rod 


0.375 in. diam. 


36 In. 


SR375 


® 








40-A10 




Steel rod 


0.3497 in. 
diam. 


36 in. 


SI-33 


® 


8-32 screws 


8-32 ■ 
socket-head 


44 


Z9-8- 
32-A8 


® 


Sheet aluminum 


0.0625 in. 


6x 12 in.* 


SA625 


® 




screws 










thick 








Elbow motor 


12 VDC, %-in. 


2 


P-42,670 


© 


Sheet aluminum 


0.250 In. thick 


1 x 18 in. 


SA 250-18 


® 




diam. shaft 








Sheet aluminum 


0.250 in. thick 


1.5 x 6 in.' 


SA 250-9 


® 


SUPPLIERS: 


Threaded Insert 


OD0.413in. 
TPI %-20 


2 


Tl 1420 


® 


® The Robot Mart 

Room 1113 
19 W. 341h St. 


Threaded rod 
Threaded rod 


V.-20 
V.-20 


14 in. 
14 in. 


TR 25020 
TI-7 


® 

® 


New York, NY 10001 
(Catalog $3.00) 


Reduction gears 


20 T, 0.458 
diam. %-in. 
bore, 48- 


2 


G 20 T-48 


® 


® Win! red M. Berg, Inc. 
499 Ocean Avenue 
Rockaway. NY 11518 


pitch 








© Edmund Scientific Co, 


Reduction gears 


48 T, 1-in. 
diam. Vi-in. 
bore 48- 
pitch 


2 


G 48T-48 


® 


101 East Gloucester Pike 
Barrington. NJ 08007 

The above suppliers have catalogs available upon request. 


Shaft collar 


OD 0.50 in. 
ID 0.2497 in. 


4 


C525 


® 


NOTES; Items grouped together are interchangeable, hems 
marked with " * " Include quantities for end-effectors. 


Shaft collar 


OD 0.50 in. 
ID 0.2497 in. 


4 


C5-7 


® 


Suppliers shown are not necessarily the only source for 
items indicated. 
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Fig. B— ATTACHMENT OF DC motor to side rods, 
motor used. 

2.1 -inch section and one 1.5-inch one. 
Lock each piece into the chuck of a vari- 
able-speed electric drill and remove the 
saw marks by running the drill slowly and 
filing the rotating rod. When the saw 
marks have disappeared, angle the file 
approximately 45° to the rotating stock 
and lightly bevel the end of the section. 
Reverse the rod and repeat the procedure 
on the other end. Next, with the rod still 



•LENGTH VARIES WITH MOTOR USED 
Clamp dimensions will vary according to the particular 

in the chuck, polish its surface with "A" 
grade silicon-carbide paper. That will 
give the rod a high-luster finish and 
remove any remaining surface scratches. 
The procedure is best carried out by two 
people. 

Carefully drill the rod sections to 
receive the 0.2497 in. side rods. Each hole 
drilled must be perpendicular to the rod 
and parallel to the other hole. If they are 



available to you, a drill press and "V"- 
block should be used to make sure of this. 
To allow the arm to taper, enlarge the 
holes slightly by "wobbling" a hand-held 
drill in them. 

Figure 4 is a photograph of a fully 
assembled manipulator (with end-effec- 
tor) and assembly details are given in Fig. 
5. Also refer to Fig. 6. Those should help 
you to picture what has to be done, and 
where. 

Drill into both ends of five of the six 
rod sections using a No. 29-bit (.136 in.). 
Use a punch to mark the center of the 
rod's diameter and to avoid slippage of 
the bit. Drill deeply enough to penetrate 
the .250-inch side-rod holes made previ- 
ously. One of the 3.25-inch sections — the 
one which will be used at the top of the 
arm — gets a .250-inch hole, 1 inch deep, 
in one end. That will later be used to 
anchor the arm to the body. 

Assemble the two 3.25-inch cross-bar 
rods and the rectangular shoulder-hinge 
plate. Use a center punch to mark the 
rods through the .136-inch holes in the 
plate. Take the assembly apart and use a 
No. 19 bit (.166 in.) to drill into the rods 
at the four places marked. Then tap those 
holes for an 8-32 thread. Also use an 8-32 
tap on the .136 in. holes which were 
drilled into both ends of five of the rods. 

Check your work again st Jhe diagrams 
contiiaffm page 76 
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Build this road-race game and enjoy ail the excite- 
ment of the arcade version on your own video screen. 
Gentlemen (and ladies) . . . Start your engines! 



L. STEVEN CHEAIRS 



AMONG THE POPULAR ARCADE GAMES, THE 

road- race type has always stood out. 
Many varieties of that game exist; they 
range from the animated types to the 
more recent video units, of the type we're 
about to describe. There is a major differ- 
ence between the game described here 
and the average Arcade road- race — the 
average Arcade game's price tag is in the 
thousands of dollars; while this game will 
cost you less than a hundred dollars. 

In the pages of Radio-Electronics 
magazine we have presented two other 
video-game kits: a tank and a motorcycle 
game. The tank game (Nov. 1978) re- 
quired two players; while the motorcycle 
game (Jan. 1979) was only for a single 
player. The present game allows both sin- 
gle- and dual-player operation. Thus, if 
you find yourself alone, or where no one 
else seems to want to play the game when 
you do, you can use the single game 
mode. But, when two or more players are 
available. . . . 
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TO TV SET'S 

VIDEO AMP 

ORARF 

MODULATOR 
Fig. 1 — BLOCK DIAGRAM of the Raceway videogame showing Ihe major components of the system. 
Block labelled "Controls" is actually located off the board (controls are mounted on case). 
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NOTE; PINS 12, 15. 17, 26. 27, & 28 ON 1C3 ARE NOT USED 




NOTE: 



-4001 OR 4011 



J1 
VIDEO 

Fig. 2— COMPLETE SCHEMATIC of the Raceway game. The project may be built on a PC board using 
the (oil pattern in Fig. 4 or wired point-to-point following this diagram. 



System description. 

The raceway game contains an assem- 
bled PC board and the switches, trans- 
former, case and other hardware required 
for project assembly. Assuming l hat you 
wish to connect the system to a standard 
NTSC 525-line TV set, you will also need 
an RF modulator — many of which exist 
in the hobbyist's market. 

The components contained on the 
printed-circuit board form seven distinct 
circuits. Two of those circuits contain 
components that are off the card; refer to 
the block diagram in Fig. 1 and the sche- 
matic in Fig. 2. The power supply pro- 
vides 8 volts DC using a 1 2-voIt AC, pow- 
er source located off the board. The 12 
volts AC is rectified by four silicon recti- 
fiers and then filtered to reduce the 120- 



Hz ripple that is created by the full- wave 
bridge. A three-terminal linear regulator 
develops the operating voltage — addition- 
al filtering is provided at the regulator's 
output. 

The control section is composed of two 
potentiometers, four switches, two R-C 
timing networks, and four capacitors. The 
potentiometers are used to vary the R-C 
time constant; that time constant is pro- 
portional to the position of the user's race 
car image on the TV screen. One or two 
race cars can be steered using these con- 
trols. Switch SI, labelled pro/am, is used 
to select the level of difficulty. Two nor- 
mally-open switches are used for select- 
ing the number of players (S2, labelled 

1, selects the I player option; S3, labelled 

2, selects 2 players.) The third push-but- 



ton normally-open switch S4 is provided 
to reset the game. A minor amount of 
debounce is provided by the capacitor 
across the switch contacts. 

The 3.579-MHz crystal oscillator is 
formed using a CMOS gate, two resis- 
tors, two capacitors and a crystal. Anoth- 
er CMOS gate is used as a buffer 
between the oscillator and the LSI inte- 
grated game circuit. Next, the audio 
amplifier and filtering circuit is formed 
using three transistors and a few capaci- 
tors and resistors. 

The video summing circuit is of the 
passive-resistive type. The resistors R4, 
R9-R14 are chosen such to give a video 
signal with an appearance similiar to Fig, 
3. The video signal out of the summing 
network is AC-coupled to the video 
amplifier Ql which is wired as an emit- 
ter-follower. Note: if you use an RF mod- 
ulator you may need to adjust the output 
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VIDEO INFORMATION 




SYNC 
Fig, 3— COMPOSITE VIDEO SIGNAL typical of that produced by the summing network. It is a combi- 
nation of raw video, sync and blanking signals generated by the IC. See text for explanation. 



impedance of the amplifier. You do that 
by changing the emitter resistor. Nor- 
mally, however, the adjustment will not 
be required. The final section is the LSI 
integrated circuit. That is a 28-pin DIP 
MOS IC that contains the game logic. 

Construction 

The raceway game may be assembled 
using either point-to-point wiring or 
wirewrap or a printed circuit board. 
Working from the schematic diagram 
shown in Fig. 2 any of those construction 
methods may be used. If you decide to 
build using Ihe printed-circuit approach, 
then use the foil pattern shown in Fig. 4. 
Components are placed on the board as 
shown in Fig. 5. (An etched and drilled 
PC board is available — see the parts list.) 



Also, for those who do not have an ade- 
quate source of all the components, the 
source mentioned in the parts list will 
provide all of the hard -to- locate compo- 
nents on an individual basis or a complete 
kit that includes all electronic compo- 
nents, the PC board and the required 
hardware — including a blank unpunched 
case. 

Assuming that you have chosen the 
PC board approach, start by laying all the 
electronic components out on a work- 
bench. Make sure that the MOS and 
CMOS IC's remain in their conductive 
packages. Compare the components to 
the parts list to make sure you have every- 
thing you need. Mount the four corner 
spacers on the foil side of the printed cir- 
cuit board with the hardware mentioned 
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in the parts iist; that way the spacers will 
act as table legs and raise the PC card off 
the work surface. 

Install the two IC sockets in the proper 
location noting the proper orientation of 
pin I (see Fig. 5). Place a piece of card- 
board on top of the sockets and by keep- 
ing a firm pressure on lop of the card- 
board and the PC board rotate them 




Fig. 4 — FOIL PATTERN lor the printed circuit board. For those who prefer not to etch their own, one is 
available from Quest-Star Electronics. See parts list for ordering information. 



COMPLETED UNIT. Components on bottom of 
board have been relocated in version described 
here. 

upside-down so that the foil side is now 
up. Solder all of the pins using a 40- watt 
soldering iron with rosin-core solder. Re- 
place the board with the component side 
up. 

Install all of the resistors and capaci- 
tors. Verify their location and solder. Fol- 
low that step by installing the diodes, rec- 
tifiers, transistors, and voltage regulator; 
again, after placement and orientation, 
solder the components to the board. Lay 
the PC board aside until final assembly. 

Locate the enclosure; drill the holes 
required for the potentiometers, switches, 
transformer attachment, PC-board at- 
tachment, speaker mounting, video out- 
put jack, and a line-cord strain-relief 
grommet. Next, paint the exterior of the 
case. After the paint is dry use dry-trans- 
fer lettering to label the controls. Follow 
that procedure by spraying the case with 
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,£ Fig. 5— PARTS PLACEMENT DIAGRAM. Power transformer, control potentiometers and switches, 
cr_ speaker and video jack are mounted off the board, on the case. 
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PC BOARD prototype. 



PARTS LIST 

Resistors '/• watt, 5% unless otherwise 
noted 

R1— 47 ofims 

R2— 220 ohms 

R3, R4— 270 ohms 

R5-R7— 470 ohms 

R8, R9— 1000 ohms 

R10, R11 — 1200 ohms 

R12, R13— 1600 Ohms 

R 14— 2400 ohms 

R15— 4700 ohms 

R16-R19— 10,000 Ohms 

R20— 12,000 Ohms 

R21, R22 — 47,000 ohms 

R23— 100,000 ohms 

R24— 150,000 ohms 

R25, R26— 270,000 ohms 

R27 — 2 megohms 

R28— 12 megohms 

R29 — 1500 ohms, potentiometer, PC 
mount 

R30— 5000 ohms, potentiometer, PC 
mount 

R31, R32— 100, 000 ohms, potentiometer 

R33 — 10.000 ohms 

R34— 1500 ohms 

Capacitors 

C1, C2— 30 pF 

C3, C4 — 100 pF 

C5— 300 pF 

C6, C7— .001,uF 

C8-C13— 0.1 mF 

C14, CIS— 10 ^F, 15 volts, tantalum 

C16— 22 nf, 15 volts, tantalum 

C17, C 18— 100 )iF, 15 volts, electrolytic 

C19, C20— 0.1 mF 

Semiconductors 

D1-D4— 1N4004 

D5— 1N746A Zener diode, 3.3 volts, 5%, 
400 mW 

D6— 1N754A Zener diode, 6.8 volts, 5%. 
400 mW 

Q1, Q2— 2N3904 

Q3, Q4— 2N3906 

IC 1—7808 voltage regulator, 3 terminals, 8 
volts 

IC2— 4001 quad 2-input NOR gate or 401 1 
quad 2-input NAND gate 

IC3-AY-3-8603-1 raceway game IC 

S1— SPST miniature toggle switch 

S2-S4— SPST normally open miniature 
push-button switch 

SPKR1— small speaker, B ohms 

J1 — miniature phone jack 

XTAL1— crystal, 3.58 MHz 

Miscellaneous: knobs, line cord, 12 -volt. 
850 mA (or higher) transformer, case and 
hardware. 

Note: The following may be ordered from 
Quest-Star Electronics, 5412 Burnt- 
wood Way, Las Vegas, NE 89108: Kit of 
all parts $59.95, AY-3-8603-1 game IC 
$27.00, PC board $12.95. Add $1,75 for 
shipping. Nevada residents add local 
taxes. 
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Fig. G — DETAILS of off-the-board component connection. This should bo used in conjunction with 
the parts placement diagram, Fig. S. Also refer to photographs. 

24 horizontal scan lines ahead of the traf- 
fic on the left side of the screen. Thus, if 
the two -player game is selected, both 
players will encounter the same degree of 
difficulty. 

The speed of the traffic in relation to 
the driver increases every two seconds, 
for up to a maximum of seven speeds, 
until one of the two players crashes his 
car into one of the obstacle cars. At that 
point all video motion stops and a crash 
sound is generated. The game again re- 
starts in the slow motion and increases in 
speed every two seconds once more; dur- 
ing this time realistic engine sounds are 
simulated. The engine sound starts from a 
low and increases in pitch at four-second 
intervals during the periods when motion 
is observed on the screen. Every time a 
crash occurs, a point is scored for the 
opponent. The game ends when one of the 
players reaches 1 5 points. 

The single-player game proceeds as 
outlined above, with the exception that 
only one of the player cars is present. The 
right car is removed — the left car is oper- 
atable. After every eight cars that the 
driver passes he scores a point; those must 
be consecutive passes. The occurrence of 
a collision resets the pass counter — thus 
those cars passed between the last score 
and the crash will not be counted toward 
a new point. The score above the right 
track records the number of crashes. 
Thus the user is playing against the 
machine, since the first score to reach 1 5 
points wins the game. 

As can be seen, a realistic raceway 
game may be produced for use with a 
standard television receiver fed through a 
video modulator. (Several suitable video 
modulators are available on the market. 
You can get them through Radio-Elec- 
tronics advertisers and computer stores. 
If you have an option, select one with a 
UHF output.) This game provides real- 
istic motor and crash sounds. Also, skill 
selection is provided for easy or difficult > 
driving conditions. Scoring is automatic j=j 
and on-screen; it is col or- keyed for each c 
player. Both one- and two-game selec- -t 
tions exist; all the timing signals for & 
continued on page 77 o 
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Fig, 7— RACEWAY VIDEOGAME display as it 
would appear on TV set or video monitor. 

a clear lacquer paint to protect the fin- 
ish — let the case dry for 1 2 to 24 hours. 
Install the controls, transformer, line- 
cord, output jack, and speaker. Wire 
those components as shown in Fig. 6. 
Recheck the wiring! Plug the line cord 
into a wall outlet and check to see if the 
proper DC voltage exists — around 8 
volts. If so, discharge the filter capacitors 
and then install the IC's. Remove the 
spacers from the wiring side of the PC 
board and reinstall them on the compo- 
nent side of the board. Next, mount the 
PC board in the case. The assembly is 
now complete. Note: if an RF modulator 
is used it may be installed in the enclosure 
or inside of the TV cabinet. That is up to 
your discretion. 

About the game 

A typical game display consists of a 
two- lane highway with two player- con- 
trol led cars and randomly generated traf- 
fic. Each lane has a score at the top of the 
screen — see Fig. 7. The driver for each 
car is located at the bottom of each track. 
Adjust the TV contrast so the road is dis- 
played as a white field; while the embank- 
ment, center line, player cars, and scores 
are gray. The traffic is displayed as black 
images. The car has horizontal motion 
only; that is a function of the potentiome- 
ter position. After the reset button is 
pressed the game starts. The TV screen 
shows the two tracks with the drivers' 
cars and the traffic. The scores are set to 
zero. Both tracks have the same set of 
random traffic. The traffic on the right is 
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Some of the most useful audio test equipment is very 

hard to find. Here are six easy-to-build accessories 

that will make your lab work easier and quicker. 



NEARLY EVERY AUDIO TEST BENCH USES 

a similar array of test instruments to 
service and evaluate the performance 
of stereo components — an oscillator, 
distortion analyzer, VTVM, and dual- 
trace oscilloscope are the most common 
pieces of equipment, although many 
others are also used. There is also a 
whole range of accessories that are used 
in conjunction with those major instru- 



ments. These smaller components are 
often so specialized that they are not 
available from any manufacturer. 

The key addition is a central switch- 
panel for interconnections between in- 
struments and the various components 
under test, that is usually designed by 
each technician to suit his particular 
needs and manner of operation. In addi- 
tion a whole range of other small filters. 



attenuators, and loads are used. In the 
following section you'll see how you 
can build six of them and discover how 
they can be used best. All are passive 
devices, so power supplies are not 
needed. Any one of them can be built in 
a couple of hours, using off-the-shelf 
parts. They will significantly expand 
the testing and diagnostic capabilities of 
any test bench. 



High-power Load Bank and 

Standardized Reactive Loads 

for Amplifier Testing 



EVERY AUDIO-TEST BENCH REQUIRES 

some sort of resistive load so the power 
output of an amplifier can be tested. 
The load must have enough power dis- 
sipation to be able to accept, without 
overheating, the output of large ampli- 
fiers. It must also have a stable, ac- 
curate, and non-reactive resistance 
value, typically either 4 or 8 ohms. 
Many testing laboratories use loads 
made up of large, wirewound non-in- 
ductive power resistors. Usually one or 
more 50-watt resistors are combined in 
order to get the required power-handling 
capability. 

An inexpensive alternative is to con- 
struct the oil-cooled load bank shown in 
Figs. I and 2. This bank uses many 1-or 
2 -watt carbon composition resistors 
connected in parallel by busbar to derive 
precise 4- and 8-ohm loads. By con- 
structing the resistor "ladder" on the 
inside surface of the lid of a one-quart 
paint can, and then immersing it com- 
pletely in mineral oil, with which the 
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PIG. 1— SCHEMATIC Illustrating principles of 
resistor-ladder construction. 

can has been nearly filled, the total 
power dissipation of the resistors is in- 
creased substantially over their free-air 
dissipation, by a factor of three or more. 
Thus a ladder of twenty 82-ohm, 1-watt 
resistors would have an effective re- 
sistance of 4-ohms and a power-han- 
dling capacity of 60 watts continuous or 




INSULATED 
BANANA JACKS 
(2) 

UNINSULATED 
BANANA JACK 

THREADED 
METAL, 
SPACERS 
(2-1" X 'A" 00) 

NO. 14 
"INSULATED 
WIRE (2) 

COPPER DISCS 
(4) 



DIL-FILLEO 

CAN 



FIG. 2— PICTORIAL DIAGRAM of high-power 
load bank. Subassemblies contain twenty resis- 
tors each. 
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more when oil cooled, at least for the 
relatively brief periods normally in- 
volved in testing. To permit testing of 
the amplifier's performance into both 4- 
and 8-ohm loads, each load bank is 
made up of two 20-resistor ladders, 
each having a value of four ohms. These 
can be used separately to give two four- 
ohm loads or connected in series (see 
Figs. I and 2) by a short loop of busbar 
to provide an eight-ohm load, 

A second load device, particularly 
useful when conformity to published 
specifications is one of the important 
considerations of the test, is an IHF- 
standardized loading network that de- 
liberately simulates the reactive-im- 
pedance characteristic of a typical hi-fi 
loudspeaker with a resonant R-L-C net- 
work. The loading network tests the 
ability of the amplifier to deliver power 
into a loudspeaker at frequencies near 
the speaker's fundamental resonance, 
where substantial voltage/current phase 
angles exist. 

The simplest way to use such a load 
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FIG. 4— SCHEMATIC DIAGRAM ot the three 
common low-level Input and output loads. 



is to measure the difference between an 
amplifier's power output into a resistive 
load and into the reactive load, using an 
input signal in the 40- to 70-Hz range. 
The more involved procedures and 
formulae for formally determining an 
amplifier's reactive toad rating as de- 
fined by the IHF are contained in their 
publication IHF A 202 (available for 
$7.00 from EIA-Institute of High Fidelity, 
200 i Eye St. NW, Washington, DC 
20006. Make check for $7.00 payable to 
EIA/CEG). These should be used when 
you test to verify an amplifier's pub- 
lished performance. Construction de- 
tails are shown in Fig, 3. 

The third loading device is a box that 
contains the standard low-power loads 
connected to the inputs and outputs of 
an amplifier or receiver for phono and 
line-level testing. These have also been 
standardized by the IHF, and schematics 
for several types of input and output 
terminations are shown in Fig. 4. They 
may be easily built into a chassis box 
with phono or BNC connectors. 



White-noise "Pinking" Filter 



ONE OF THE MOST COMMONLY USED 

signals in high-fidelity testing is random 
noise. It is a noise signal that has, at 
any given instant, a gaussian (random) 
distribution of both frequencies and 
amplitudes. So it also has a long-term 
average amplitude that is linear across 
the audio spectrum. That distribution 
enables rapid testing of audio compo- 
nents. A random-noise signal is injected 
into the device under test and the de- 
vice's output is analyzed for changes in 
the noise spectrum. Any change, of 
course, indicates a nonlinearity. 

For use in lab testing and service 
work, random noise commonly comes 
in two varieties: "white" noise that 
has equal total energy distribution per 
cycle bandwidth, and "pink" noise that 
has total equal energy distribution per 
percentage bandwidth. When analyzed 
by a constant-cycle bandwidth analyzer 
(a I -Hz or 10-Hz band analyzer, for in- 
stance) white noise exhibits flat total 
amplitude response; while pink 
noise exhibits flat total amplitude re- 
sponse when measured by a constant 
percentage bandwidth analyzer, such 
as a 1/3 or 1/10 octave analyzer. 

Each type of noise is commonly used 
with its complementary analyzer. 
Using white noise with a constant-per- 
centage bandwidth analyzer, that has 
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FIG. 6— PICTORIAL DIAGRAM showing sug- 
gested layout of pinking filter components. 

an analysis window that becomes wider 
and wider as frequency rises, yields a 
noise-amplitude characteristic that 
rises at a predictable 3 dB per octave. 



Pink noise analyzed by a constant- 
cycle bandwidth analyzer, whose win- 
dow has a width that remains constant 
regardless of frequency, produces a re- 
sponse that falls at 3 dB per octave. 

Most audio analysis work calls for 
constant-percentage bandwidth ana- 
lyzers, so pink noise is by far the 
handiest test signal to have on the 
bench. Yet many noise generators pro- 
duce only white noise. To convert a 
white-noise source to pink noise, a 
pinking filter is required. The filter (see 
Fig. 5) is a passive R-C network, so 
there are some limitations on the im- 
pedances of the equ ipment to be tested , 
if accurate frequency response is to be 
achieved. The output impedance of the 
device preceding the filter (usually a 
tape out or preamp out) should be no 
greater than Ik. The input impedance 
of the stage following the filter no less 
than 20k. The filter may be built into a 
small metal box (Fig. 6). Its input is con- 
nected via banana plugs directly to the 
front-panel outputs of the random- noise 
generator. A second pair of banana 
jacks, binding posts, or a phono jack > 
are used for the output connector, ^ 

Component values here are critical, c 
See May. 1980 "Hobby Corner" for in- % 
formation on making your own precision ^ 
resistors. S 



47 



Step Attenuator for 
Input Signals 



AUDIO MEASUREMENTS ARE USUALLY 

made at specific output levels. For 
power amplifiers, often at full power, 
-3 dB. -10 dB. and -20 dB. The 
simplest way to make such measure- 
ments rapidly is to insert a step attenua- 
tor in series with the input signal. With 
the attenuator in its bypass position (all 



resistive elements out of circuit) the 
amplifier's full output can be measured. 
Then sequential attentuation of the in- 
put signal in steps permits evaluating 
distortion at the various lower output 
levels. Details for such a step attenua- 
tor are shown in Figs. 7 and 8. 

The unit provides up to 41 dB of at- 
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FIG. 8— POSSIBLE LAYOUT for an Input signal 
step attenuator. 

tenuation for low-power signals in six 
steps. It can be built into any type of 
shielded metal box, using DPDT toggle 
or rocker switches. Binding posts, 
BNC's. or phono jacks are used for in- 
put and output connectors. The uses of 
the device extend beyond testing of 
power amplifiers. It is equally valuable 
for evaluating tape recorder and loud- 
speaker performance. 



RIAA-Equalization Inverter 



ALL CONVENTIONAL RECORDS ARE CUT 

with an equalization curve that reduces 
the bass and increases the treble. A 
complementary bass-boost, treble-cut 
equalization is applied during playback 
by the phono preamplifier. The exact 
shape of this curve, is called the RIAA 
curve, after the organization — the Re- 
cording Industry Association of Amer- 
ica — that standardized it. 
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FIG. 9— RIAA EQUALIZATION inverter. Compo- 
nent values and tolerances are very important 

One important specification when 
measuring a phono-preamp stage is the 
accuracy of the equalization, since any 
deviation from the standard curve in 
effect introduces an error in frequency 
response. For many years, ± 1 dB was 
considered an acceptable figure. Im- 
provements throughout the record- 
playback chain and greater interest in 
the sonic colorations of different pre- 
amplifiers, have convinced many re- 
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FIG. 10— CONSTRUCTION OF INVERTER using 
in-line enclosure. Pin jack permits separate 
ground. 

viewers and design engineers that a 
good preamp section should be accurate 
to within 0.25 dB or even better. 

The simplest method of evaluating 
the RIAA-equalization accuracy of a 
preamplifier is to insert an inverting 
filter, which precisely matches the 
standard curve, in series with the input 
test signal. The preamp section's out- 
put, as monitored with a precision volt- 
meter or strip chart recorder, should 
be constant at all frequencies in the 
audio range. Any meter deviation or 
wiggles in the chart recorder's graph 
indicate equalization errors. 



Details for the construction of an 
Rl AA-inverter are shown in Figs. 9 and 
10. Note that the inverter circuit also at- 
tenuates the input signal considerably, 
to match the sensitivity of most preamp 
sections (typically 2mV or less for full 
output). 

As you can see, the component 
tolerances necessary to deliver the re- 
quired degree of accuracy are quite 
tight. You may have to individually 
measure and pre-select or trim the com- 
ponent values to obtain the tolerances 
needed. The inverter can be built up on 
a perforated circuit board, and housed 
in a chassis box. Use RCA or BNC con- 
nectors for input and output. It's a good 
idea, by the way, to make provisions 
for isolating the connector shields from 
chassis grounds. Different preamplifiers 
react in varying ways to phono-ground- 
ing arrangements, and maximum flex- 
ibility is desirable here. R-E 




"I'm afraid your computer has a ter- 
minal illness." 



Pictorial 
Guide to 
VHS 
Threading 




Even though electronics tells them what to do, 
mechanical devices do these jobs. 



FOREST BELT 



A VHS CASSETTE RECORDER THREADS 

tape into the transport only for the play 
and record modes. Pressing the STOP 
button causes the mechanism to un- 
thread the tape and then return it to the 
cassette. 

That's something you need to know. 
In Beta machines, if you remember, in- 
serting the cassette and pressing the car- 
rier down until it latches makes the tape 
thread immediately. Beta tape remains 
wrapped around the video head drum 
and through the transport path during 
the record, play, fast forward, and re- 
wind modes. It stays that way in the stop 
mode, too. Only when the eject button 
is depressed does the tape unwrap and 
return to the Beta cassette. 

Not so in a VHS unit. Several things 
happen to make the machine ready to 
operate when you insert the cassette 
and press down the cassette carrier, but 
threading is not one of them. 

Genuine familiarity with a video cas- 
sette recorder comes through experi- 
ence. If you have access to a VHS ma- 
chine, you can follow these explana- 
tions directly. Lacking a machine, study 
the photos. They should prepare you for 
the reality of opening up a VHS recorder 
to troubleshoot the mechanical portions 
of a threading or unthreading fault. 

As you see each mechanical device 
pointed out in a photograph, the caption 
tells you what it does and how it works. 
In some instances, fault symptoms may 
not be obvious; however, the captions 
tell how to recognize the malfunctions. 
(Note: The VHS machine used for those 
photos is an RCA model VCT400. Other 
brands and models contain similar 
threading mechanics.) 




WITH SIDE, TOP AND BACK COVERS OFF cas- 
sette carrier — chamber that holds cassette — be- 
comes accessible. Removing four screws trees 
carrier cover. Pawl trips latch at end of cassette 
gate, a door in the cassette itself that protects 
tape inside, and. as carrier is pressed down, 
metal post near corner lifts gate to uncover tape 
at front of cassette. 

Most common defect: warped cassette carrier 
assembly or bent metal post. Either is often 
caused by owner inserting cassette backward or 
upside down and then trying to FORCE carrier 
down to latching position. Only practical cure is 



replacement of entire carrier assembly. But 
metal parts can hardly ever be straightened to 
the tight tolerances necessary for operation. 

To inspect threading this way, press down on 
cassette and depress the PLAY button. Note: 
Continue pressure on cassette during operation; 
slight looseness with carrier cover off lets tape 
misalign and either tangle, break, or shut ma- 
chine off. As long as you hold cassette down 
tight, machine should function in Play mode, 
sending picture and sound to TV monitor. If tape 
does not thread with play button depressed, per- 
form tests the way the following photos describe. 
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OPERATION WTTHOUT CASSETTE can be ac- 
complished by pushing the cassette carrier 
down until it latches. Then stick black tape over 
phototransistors at each side of mechanism. 
Otherwise, automatic shutoff lamp illuminates 
them and prevents PLAY button from latching. 
Even bench or room light can trip the auto-shut- 
off system, which instantly unlatches any operat- 
ing button you might push. 

Mechanical or electronic? With both photo- 
transistors covered, press PLAV. If the button 
does not latch, listen for clicking of auto-shutoff 
solenoid each time you try to press the button 
down. Solenoid is just behind row of operating 
buttons, and hidden by them. A click Indicates 
that the solenoid is unlatching the button. 
Trouble probably is electronic, in auto-shutoff 
system, or caused by some error or malfunction 
that activates auto-shutoff. 

If there's no clicking, but you still cannot get 
the play button to latch down, look for mechani- 
cal trouble. Solenoid might be stuck. 

Two spring-loaded roller arms keep cassette 




carrier down. Pull them away and press eject to 
release cassette carrier. From up position, push 
carr i e r d own si ow ly keep i n g d o wn wa rd p ressu re 
on PLAY button at the same time. At bottom of 



carrier travel, roller arms should slip over top of 
carrier-tray ends. If that does not release block 
on PLAY button, mechanical interlock is not 
working right. 
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THREADING MECHANISM in the stop mode 
leaves tape unthreaded (photo at left). Path of 
tape before threading leads across front of cas- 
sette, with gate up and exposing tape. Mechanism 
moves to threaded positions in play mode (photo 
at right). Drawing illustrates tape path in un- 
loaded mode, and labels key parts of threading 
mechanism. 

With PLAY button latched down, switch closes 
to apply 12 volts to six-transistor stage that drives 
loading motor. Motor pulley drives worm gear. 
Two leading gears engage teeth around perime- 
ter of two loading rings. Teeth cover only about 
one-third of circumference Of each loading ring. 

Loading or threading posts are part of loading 
rings. When motor drives rings, those posts 
move in arc. in slots on guide plate. If cassette 
were in place, both posts would protrude inside 
cassette, between tape and reel. Also "inside" 
tape path is threading guide post, right next to 
left-side loading-ring post. At right corner of 
cassette, also "inside" tape path, is capstan. 

Loading motor turns rings, and ring posts 
move outward, each moving partway around 
one side of video-head cylinder. If a cassette 
were there, tape would be pulled outward from 
the cassette by each of these loading-ring posts. 

Th reading-guide post moves outward, too: but 
it is pivoted on arm and swings leftward, guiding 
tape in that direction. Threading-guide post 
establishes path that holds tape against (un- 
erase head. 

As that post approaches leftmost travel, its 
pivot arm levers another pivoted arm. Tension 
post on the second arm swings rightward and 
encounters tape Attached to base of that ten- 
sion arm is brake band that encircles base of 
supply reel turntable If tape were to slacken a 
bit. brake band would tighten. Drag on supply 
reel would keep slack out. 

As loading-nng posts pull tape outward along 
each side of cylinder, tab on left-side ring 
pushes impedance roller back slightly, to allow 
tape past. Then impedance roller returns into 
contact with tape. Impedance roller contacts 
tape firmly just before 90-degree direction 
change around left loading-ring post. 

An angle-post right beside loading post 
changes tape direction another 90 degrees. At 
the same time, angle post orients tape to lie flat 
against canted cylinder. 

As all that occurs on left side, right-side load- 
ing-ring post pulls tape from that side of cas- 
sette. But there are no threading-guide and ten- 
sion posts on right side: another impedance 
roller positions tape close against right-side 
loading post. Angle-post there straightens up 
angle as tape comes from around cylinder. 
Tape path from impedance roller to capstan 
goes past audio and control head and holds tape 
in contact with that head. 

When both loading rings have moved their 
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STOP MODE (UNLOADED) 



LOADING-RING POSTS 



posts through complete arcs (about 1 10 degrees). 
both posts encounter V-shaped stop blocks. A 
loading-end switch signals loading-motor drive 
stage to stop motor. Similar signal activates 
pressure- roller solenoid, which draws roller 
against capstan. 



That completes loading. Capstan motor has 
turned on, as has cylinder drive circuitry. (Video- 
head cylinder operates from servo-controlled 
three-phase internal drive motor. In some ma- 
chines il operates continuously, even in stop or 
unthreaded mode.) 



LEAF SWITCHES signal when threading or un- 
threading has finished. Tab On teft-side loading 
ring pivots arm that pushes loading-end switch 
closed. 

In earlier VHS models, loading-end switch ap- 
plies 12 volts DC (logic high) to logic circuits that 
turn off threading motor stages, activate 
pressure-roller solenoids, and switch electronics 
to playback. Un loading-end switch, activated by 
projection on right-side loading ring, grounds 
logic input when it closes. This applies logic low 
to stop reversed threading motor. 

Some later VHS models have been altered to 
take logic low from both switches — that is. each 
switch grounds its respective circuit connection 
when it closes at end of action. 

Microswitches often become misad justed, but 
leaf switches seldom do. Its easy to tell by in- 
spection whether a leaf switch closes as it 
should. However, leaf-switch contacts are 



susceptible to oxidation. Occasional burnishing 
is an important part of preventive maintenance. 

Most noticeable symptoms of faulty end- 
switches; Slight swishing sound of loading 
motor as its pulley slips in belt, motor having 
failed to shut off after loading. In unloading or 
stop mode, capstan may keep running after un- 
threading has supposedly finished. 

Observe those switches. Normal operation 
calls for whichever switch is closed to open as 
threading or unthreading begins. Thus both stay 
open during actual load/unload activity. Failure 
of either switch to open thwarts this operation. 
Machine may refuse to load; may load and then 
kick out PLAY button but not unload; or may fail 
to unload when returned to stop mode either by 
auto-shutoff or manually. 

Replacement is best, of course. Inept adjust- 
ment of a leaf switch often aggravates problems 
just described. 




SIMPLE FAILURE of machine to load tape after 
PLAY button has latched down can point to 
broken or slipped drive belt. Characteristic of 
this symptom: slight whine of loading motor run- 
ning but no hint of movement in threading me- 
chanism. After several seconds without loading 
activity, automatic shutoff takes over and pops 
PLAY button back up. 

Occasionally, jammed threading mechanism 
prevents loading. That situation generally is ac- 
companied by some noticeable effort of loading 
rings to turn. Again, though, auto-shutoff takes 
over presently. A stray object jamming the ma- 
chinery can often be dislodged by turning load- 
ing-drive worm gear backward by hand. Bent 



parts would require replacement. Do not try 
bending them back yourself; bending might 
work for a while, but will result in callbacks and 
wasted time. 

Slipping drive belt takes the same cure as in a 
high-grade record changer or audio tape re- 
corder. Clean pulleys and belt thoroughly with 
alcohol. Best to replace belt. Do not touch either 
pulleys or inside surface of replacement belt. Be 
sure you have right belt; wrong size can create 
intermittent. 

If loading motor fails to run, do not blame 
motor until you have checked out motor-drive 
stages. Transistor fault there, as often as not. lets 
motor ru n in one direction but not in other. 





TAPE POSITIONING in transport can be critical. Guides and posts along 
path take care of that positioning. However, probably the most crucial are 
guide posts on loading rings (photo above). They align tape with respect to 
head wheel and thus with spinning video heads. Even slight misadjustment 
of just one guide post delivers band of snow (photo above, right). In some 
cases, you see multiple bands across picture. This symptom may not be 
too bad with tapes recorded on same machine. 

Examine tape itself. If tape shows crinkling along one edge, cause is 
likely in guide posts on loading rings. 

Heights of post guides are independently adjustable in most machines. 
It's easiest if you remove cassette-carrier cover. However, you can manage 
preliminarytrialadjustmentwithonlymachinecoveroff. 

Insert cassette (nor your alignment cassette). Press play. When the 
machine has threaded, turn off main power switch. That leaves posts out 
beside head wheel and accessible. To reach right-side post, you may have 
to push the impedance roller aside, as shown in photo at bottom right). Use 
only special tool for adjustment (RCA No. 144389; Magnavox No. VFK0137/ 
171455-13). (When you turn machine back on, it automatically unthreads 
and cycles out to stop mode, since power was interrupted.) 

Make your trial adjustments only slight — never more than one-half turn of 
alignment screw each time. After one attempt, play properly recorded tape 
and obseme snow band. If it has become wider, you have gone in the wrong 
direction or have adjusted a post that was not out of line. 

P.S. Misalignment of head wheel assembly could cause the snow bands: 
but that is not likely unless head wheel has been replaced and its supports 
improperly seated. 
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STEADY MOVEMENT OF TAPE through trans- 
port depends largely on capstan and pressure 
(pinch) roller Minor speed variations are notice- 
able first in audio track. As "wow" grows worse, 
picture begins breaking up — and sometimes 
mutes completely, blanking off both video and 
sound. Control servos try to smooth out minor 
speed errors, but severe changes reach beyond 
their range. Indeed, too much slippage trips 
machine's automatic shutoff. 

Transport or tape-movement faults fil into at 
least four categories. (1) Inadequate pinch-roller 



pressure, or flatted or aged roller. (2) Capstan- 
drive slippage. (3) Excessive drag at supply-reel 
turntable. (4) Faulty cassette. A faulty cassette, 
which seldom happens, can be handled easily by 
simply substituting a known good cassette. 

Pinch-roller trouble can develop from fault in 
solenoid (see photo above, left) or its linkages. 
Hardening rubber on pinch roller can allow slip- 
page, and calls for new roller. Thorough cleaning 
of capstan shaft with alcohol should help, and 
should be done with any replacement roller. 
Keep finger-marks from both capstan and roller. 



Capstan shaft has flywheel underneath deck, 
driven by flat rubber belt from pulley on capstan 
drive motor (see photo above, right). Aging belt 
or accumulation of oil or dirt on pulleys can in- 
duce slippage. Any video recorder should have 
new set of drive belts installed every year or so. 
Or after 1000 hours of operation, as preventive 
maintenance. Suggest that to machine owner, 
when an older machine comes in. But you'd 
better not replace them without explaining first, 
unless they're actually defective; someone might 
accuse you of installing unneeded parts. 
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DURING PLAY OR RECORD operation, only mo- 
tion applied to supply-reel turntable comes from 
tape being drawn out of cassette. Yet, turntable 
cannot be left free to "coast." Tape tension must 
be maintained so that tape stays in close contact 
with heads throughout transport. 

When loading posts move outward, drawing 
tape with them, threading-guide post moves left- 
ward. Its motion operates another tension arm 
on which is tension post that moves rightward, 
encountering tape. You can gauge motion of 



those two posts in photos above; thread posi- 
tions are in photo at above right. Also, to help 
you visualize those actions, photo at bottom 
left shows tape route between these two posts. 

Other end of tension-post arm attaches to 
brake band at base of supply-reel turn-table (see 
photo at bottom right. It tape tries to slacken, 
slack allows tension post to move rightward, 
which tightens brake band around supply turn- 
table. 

That brake is thus self-regulating under most 



circumstances. Too much braking overtightens 
tape and forces tension post slightly leftward, 
loosening brake band. However, misadjustment 
might leave the brake band entirely too tight and 
present too much drag on supply reel 

Foreign material, such as debris from broken 
tape, might work its way down alongside either 
turntable. That could impede rotation of turn- 
table Stuck takeup turntable causes tape to 
spill After several seconds, in some machines, 
this condition activates the auto-Shutoff circuitry. 
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FAST FORWARD AND REWIND both operate 
only with tape unthreaded. Tape path carries it 
across front of cassette, with gate open, of 
course. Either operating button closes switch 
contacts that turn on capstan drive-motor. 
(Video-head cylinder, which has its own drive, 
remains off. in some machines,) 

Rubber belt from pulley on capstan motor (see 
photo at top) spins fast-speed drive wheel (where 
finger points in photo at bottom). Mechanical 
coupling from REWIND button pulls fast-speed 
wheel into contact with rim of supply turntable. 
Result: turntable spins "backward" at high rpm. 
winding tape back onto supply reel very rapidly. 

Pressing FAST forward button pulls fast- 
forward idler wheel into contact with both fast- 
speed wheel and rim of takeup turntable. That 
pulls tape rapidly from supply reel and winds it 
up on takeup reel. 

Defects are generally mechanical. (1) Button 
linkage may fail to pull correct wheel or idler into 
contact with proper turntable rim. (2) Turntable 
in question might be stuck, but that would also 
affect Play or Record modes. (3) Turntable may 
have lubricant on its rim. (4) One ol idler wheels 
with rubber tires may be afflicted by defects 
common to such parts: aged and cracked or 
hardened rubber tire: dirt or lubricant accumula- 
tion; or chafed bearing at wheel center. (S) Drive 
belt may have broken, slipped off, or stretched. 
(6) Pulleys beneath deck [photo at top) may 
have accumulated grit or oil, or set screw might 
have come loose. 

Cleaning takes care of dirt and oil. Replace- 
ment cures bad drive belt. Replacement is surest 
corrective for bad idlers. In every case, however, 
even after replacements, clean entire drive sys- 
tem with alcohol before you call any job com- 
plete. 




SOME PRECAUTIONS are appropriate once you 

have found and cleared threading/unthreading 
problems. 

Before you start reassembly of covers— even 
before you put cover back on cassette carrier — 
remove two strips of black tape covering end- 
sensor phototransistors. Otherwise, machine 
could damage video tape. 



Inexperienced technicians reaching that 
phase of VCR repair often cant find or identify 
correct screws for replacing covers To avoid 
such confusion, buy compartmented trays at 
hardware store and label each compartment. 
Less expensive: commandeer styrofoam egg 
carton from kitchen (see photo below). 



With all covers in place, insert blank cassette 
tape and test all functions: Record from camera 
and tuner, at both speeds, using monitor; play- 
back into monitor; pause: fast forward: rewind; 
and, of course, stop. Be sure machine goes auto- 
matically .to Stop mode and unloads at both ends 
of tape travel, and whenever you slow down cap- 
stan or head wheel by hand. R-£ 
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/f yot/ need to know what is— or isn't — 
going on in your digital logic 
circuitry, build this economical 
logic probe and 
find out. 



FRED BLECHMANN K6UGT 



ANOTHER DIGITAL LOGIC PROBE? YES, BUT THIS ONE HAS A 

number of advantages over many probes available in kit- form or 
ready-made. It only takes about 30 minutes to assemble from a 
complete kit that's available. The high input impedance — about 
1 megohm — keeps the probe from affecting most circuits, and 
the long, slim probe body makes it easy to get "readings" in 
crowded circuitry. A low parts count, using standard easy-to- 
find components, results in low final cost. This probe works with 
both TTL and CMOS circuitry, and is powered by the circuit 
under test. Perhaps best of all, the complete kit is under $10! 

Circuit 

The schematic (Fig. 1) shows the simple, no-frills circuit. The 
555 timer (IC1) is connected to function as a Schmitt trigger, 
set to a fixed threshold value. The 555 acts as a comparator, with 
the output inverted relative to the input. With no input signal, 
pin 2 floats to a logic high level, holding output pin 3 low, so 
LED1 (the logic high indicator) lights. When the input is con- 
nected to a logic low level, pin 3 snaps high and LED2 (the logic 
low) lights. Resistors Rl and R2 isolate the LED's from each 
other and control the current through them. Resistor R3 pro- 
vides feedback between the control voltage and threshold inputs. 
Diodes Dl and D2 isolate input pin 2 from spurious noise. Diode 
D3 protects the 555 from reverse polarity connection of the 
power leads. 

Construction 

The circuit could be assembled on perforated board and 
mounted in any tubular container using some kind of metal 
probe pin. For those readers who are not handy at making their 
own enclosures, and prefer the compactness of a slim probe, a 




RED (♦) 




BLACK (-) 

FIG. 1— SCHEMATIC DIAGRAM of the logic probe. Device can be pow- 
ered by 3.5 to 15 volts tapped oft the supply in the device under teat. 
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FIG. 2— FOIL PATTERN of the logic probe'* PC board 

IC 
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LED I LED 2 
D2 ~\, 

(+> TO PROBE TIP 

FIG. 3— COMPONENT LAYOUT shows approximate positioning of the 
parts on the PC board. 



.35 MAX 



19 MAX 




FIG. 4— THE PROBE CASE 15 SMALL so the PC board must be trimmed to 
the dimensions shown. 




CLOSE UP OF COMPONENT SIDE of PC board is shown in this view of 
probe- tip assembly. 



PARTS LIST 

All resistors are % watt carbon. 

R 1—390 ohms 

R2— 390 Ohms 

R3— 100,000 ohms 

D1-D3— 1N914 or equal, signal diode 

LED1, LED2— Mini red light-emitting diode 

IC1 — 555 timer 

Miscellaneous: body, tip, pin, solder, wire, end cap, clips, 
insulators, PC board or perf board, cement. 

All of the above parts, except the cement, including a drilled, 
plated PC board and clear plastic see-through body, are 
available from: PPG Electronics Co., 14663 Lanark St., Van 
Nuys, CA 91402. The complete kit is $9.95 plus $1 shipping 
and handling, USA. The PC board alone is $2 postpaid, USA. 
California residents add 6% sales tax. 



kit is offered (see parts list) that includes a special probe-tip 
assembly and slim acrylic plastic tube for the body. A thin, 
solder-plated printed circuit board is supplied with the kit (or 
sold separately), that makes the assembly very easy and avoids 
unnecessary crowding of parts. 

Figure 2 shows the foil side of the PC board, and the parts 
layout is shown in Fig. 3. The probe housing is small so the PC 
board must be trimmed as indicated irt Fig. 4. There are only a 
few things to watch out for. Since the small -diameter probe 
body does not allow space for a socket, it is especially important 
that you orient pin I of the 555 properly. Also, be certain the 
bases of the LED's are only about 'A* inch above the board and 
that the cathodes are oriented as shown in Fig. 3. See Fig. 5 to 
identify the cathode lead. Also, be sure the diode polarities are 
as shown — the banded end is the cathode. 



ANODE 




CATHODE 



FIG. 5— LED POLARITY is often indicated by having the leads shaped ss 
shown — the calhods lead is the shorter. In addition, the plastic package 
often has a flat on the rim immediately above the cathode lead. 




CUT HERE 
FIG. 6— THE PROBE TIP IS SALVAGED and adapted from the housing of s 
popular ballpoint pen. 

Assemble and solder all components to the board, keeping all 
parts close to the board. D I and D2 will have one end raised, so 
they arc at about a 30-degree angle to the board, unless the 
particular diodes you use are very short. The extra hole between 
the junction of Dl and D2 at the narrow end will be used later. 
The same is true for the hole next to pin 1 of the 555. Diode 
D3's cathode (black band) is soldered in the extra hole next to 
pin 8 of the 555. The diode lies flat on the board; its anode is 
connected later. 

Now you must prepare the probe- tip assembly. Recognize the 

continued on page 73 
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SERVO-CONTROLLED 
PICKUP ARM 



An unusual dynamically balanced pickup arm from JVC 

replaces many mechanical components with electronics 

to reduce the effects of resonance to a minimum. 
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THE CHIEF FUNCTION OF ANY PICKUP 

arm in a record-playing system is to 
keep the cartridge's stylus in intimate 
contact with the record groove without 
impeding movement of the stylus as it 
traces the complex microscopic undula- 
tions that are a physical representation 
of the music waveforms to be repro- 
duced. One of the problems associated 
with pickup arms is aim resonance — the 
interaction of the arm's mass and the 
compliance of the cartridge's stylus as- 
sembly. The frequency of that resonance 
may be below 10 Hz. The higher the 
cartridge compliance, the lower the 
arm's resonant frequency. 

Some arm/cartridge combinations 
may have resonance peaks that are as 
much as 20 dB higher than audible, 
musical low-frequency content in the 
record. When the arm is excited by 
very strong bass in the music or by 
warps in a record, arm resonance can 
cause intermodulation in the reproduced 
music. Under worst-case conditions, 
excessive pickup arm resonance can 
actually push the stylus out of the 
groove entirely. 

There are two approaches to solving 
arm-resonance problems: reducing the 
mass of the arm to increase the arm's 
resonant frequency so that it is above 
audible range: or taking steps to damp 
out resonance peaks to below audibility. 
A pickup arm recently introduced by 
JVC and incorporated in their model 
QL-Y5F turntable shown in Fig. I at- 
tempts to damp resonance with purely 
electronic systems. Tracking force and 
anti-skating force are also applied com- 
pletely electronically. The new pickup 
arm is called an Electro-Dynamic (E-D) 
Servo arm and is aptly named, since two 
fully electronic servo systems control all 
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FIG. 1 — JVC's MODEL QL-Y5F has unique servo-controlled pick-up arm. 



horizontal and vertical motions of the 
arm from instant to instant while the arm 
tracks a record groove. 

Two coreless linear motors generate 
the horizontal and vertical torques that 
move the arm. Each torque is controlled 
by its own independent servo system. 
Of the two most popular balancing sys- 
tems used in pickup arms, dynamic and 
static, the dynamic type does a better 
job of keeping the stylus in close contact 
with the walls of the record grooves. 
But conversely, the spring that is used 
in most dynamically balanced arms, 
hinders, rather than helps, the arm to 
move smoothly as the stylus it carries 
tracks complex undulations in the 
grooves. The result is stylus movement 



that is not totally free. Another im- 
portant factor to consider is the applied 
anti-skating force. It is often mechani- 
cally applied and presents another 
source of friction and, in consequence, 
another cause of impeded stylus motion. 
JVC's E-D Servo pickup arm is a 
dynamically balanced type that does 
not have the drawbacks you would 
normally expect. It has no spring to 
apply tracking force, nor does it have a 
second spring or magnet to apply skating 
force. Instead, it uses a balancing sys- 
tem in which torques, generated by the 
interaction of a built-in coil with a 
permanent magnet (actually two mag- 
net-coil combinations, for horizontal 
and vertical torque generation) do the 




JVC MODEL QL-Y5F. 



job without any mechanical contact 
with the moving arm itself. What is 
essentially a statically balanced arm re- 
mains free of any mechanical linkage, 
and, therefore, has high sensitivity. An 
exploded view of the major elements of 
the new E-D arm is shown in Fig. 2. 

If a conventional pickup arm is 
accelerated upwards by the warp of a 
record being tracked, its tendency is to 
rise even after the warp-area has flat- 
tened out, until gravity brings it back 
into contact with the record's surface. 
In the past, oil-damped arms have been 
used to attempt to correct that situa- 
tion. In JVC's E-D Arm, when record 
warp starts to lift the arm, it generates a 
voltage in the vertical velocity-detec- 
tion coil. This voltage is passed along to 
the vertical arm-drive circuit where it is 
converted into current, is amplified, 
and fed to the vertical arm-drive coil. 
The coil develops a magnetic field that 



moves a magnet in the opposite direc- 
tion to that of the initial force — in this 
case, downward. Since the entire pro- 
cess is electronic, it occurs in a matter 
of nanoseconds, before mis-tracking can 
occur. Incidentally, once static balance 
has been set for the arm/cartridge com- 
bination, variable tracking force is 
applied electronically, by a constant 
current, in much the same manner. 

Lateral motion of the arm and cartridge 
is also under continuous electronic con- 
trol by a similar system. Sudden physi- 
cal shocks, whether mechanically or 
acoustically coupled to the turntable 
system are effectively "damped," as 
are excessive lateral arm excursions 
caused by records with center-holes that 
are not properly centered. The two 
separate horizontal and vertical servo 
systems work together to cancel all 
spurious arm movements, whether they 
are vertical, horizontal, or, as most 



VERTICAL 
VELOCITY 
DETECTING COIL 





FIG. 2— SERVO-CONTROLLED PICK-UP ARM has velocity detecting and drive col la that are used to 
vary both the horizontal and vertical damping characteristics. 



FIG. 3— SUBSONIC ARM RESONANCE distorts 
audible test tone. 

often, a combination of both. And just 
as a constant current maintains down- 
ward tracking force vertically, anti- 
skating compensation is applied by the 
horizontal drive coil, also with a con- 
stant current. Despite the seeming com- 
plexity of the servo systems, adjusting 
the E-D Servo arm is actually as simple, 
if not simpler, than adjusting a conven- 
tional arm. Once the cartridge has been 
mounted and the counterweight has 
been set for zero-balance, the user 
merely turns both the Q-damping and 

ANTl-SKATJNGfTRACKlNG FORCE dials to 

the value, in grams, recommended by 
the cartridge manufacturer. 

The two separate linear motors that 
generate horizontal and vertical rotary 
torques are mounted so that those 
torques are created around the same 
axis as that of the pickup arm's rotary 
shaft. This is done so that no force is 
generated to try to shift the position of 
the rotary shaft, and prevents any re- 
duction in arm sensitivity caused by 
eccentric application of additional fric- 
tion components. 

Operation of the more usual auto- 
mated functions of the arm such as 
horizontal travel, up/down cueing, 
lead-in, lead-out and return functions 
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are also completely electronic and the 
ai"m does not contact any part of the 
cabinet at any time. It is even possible 
to adjust arm parameters during play, 
since tracking and anti-skating forces as 
well as resonance damping are all ad- 
justed with continuously variable con- 
trols located at the base of the pickup 
arm. 




FIG. 4— SERVO-CONTROLLED PICK-UP ARM 
reduces arm resonance. Audible test tone dis- 
tortion Is also reduced as compared to Fig. 3. 

To illustrate the effect of arm reso- 
nance, we found a heavily warped 
record (not at all difficult to do, in- 
cidentally) that had served us well as a 
test record before it was inadvertantly 
exposed to sunlight and hopelessly 
warped. Using a conventional pickup 
arm with a known resonance in the 
region of 8 to 10 Hz with a specific 
cartridge, that resonance was easily 
caused intermodulation at the higher 
audible frequencies on the test record. 
By synchronizing our oscilloscope so 
that it "locks" just one cycle of the de- 
sired test tone contained in the record, 
we see, in Fig. 3, how the subsonic 
warp or resonance frequency interacts 
with the desired audible-test frequency 
to generate distortion. 
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FIG. 5— EXTERNAL SHOCK applied to turntable 
cabinet Is accented by arm resonance. Upper 
trace shows effect of external shock on con- 
ventional pick-up arm, while lower trace shows 
effect on servo-controlled arm. 

The same waiped record was then 
played using the new JVC Electro- 
Dynamic Servo pickup arm equipped 
with the same cartridge. The Q-Damping 
(or Resonance Damping) control was 
adjusted until virtually all of the effects 
of resonance disappeared from the scope 
presentation, as shown in the scope 
photo of Fig. 4. 

Uncontrolled resonance in a pickup 
arm can also accentuate the effect that 
an external shock applied to the turn- 
table cabinet can have on reproduced 
music. The upper trace of Fig. 5 shows 



the output waveform of a well-known 
cartridge after an external shock is 
applied to a turntable cabinet. The lower 
trace shows the output waveform pro- 
duced by the same cartridge mounted 
in the E-D arm and adjusted properly 
for resonance control. 

According to JVC, even signal-to- 
noise is improved by proper control of 
arm resonance. Since an unmodulated 
record groove contains wideband, ran- 
dom noise frequencies, it is reasoned that 
some of that noise energy will excite 
the resonant frequency region of the 
arm/cartridge combination and if such 
resonance is undamped or uncontrolled, 
overall noise amplitude will actually be 
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FIG. 6— NOISE WAVEFORM generated by un- 
modulated record groove that is traced with a 
conventional pick-up arm. 
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FIG. 7— NOISE IS REDUCED as compared to 
Fig. 6 when unmodulated groove is traced by 
new servo-controlled pick-up ami. 

greater than it would be had the arm 
been properly damped and its resonance 
suppressed. To prove that last point, 
JVC supplied us scope photos of wave- 
forms of noise generated when an un- 
modulated groove is traced with a pick- 
up-arm whose resonance is uncontrolled 
(Fig. 6) and, for comparison, the wave- 
form of noise generated when an un- 
modulated groove is traced with their 
new E-D arm (Fig. 7). 

Although the phonograph record is 
now more than 100 years old, and we 
have come a long, long way from Edi- 
son's tin foil cylinders and steel phono- 
graph "needles," there still seems to be 
no end to the innovative improvements 
that continue to be developed to aid in 
its reproduction and accuracy of play- 
back. Probably the only development 
that will bring to an end this quest for 
perfection will be the standardization 
and popularization of a digital disc 
format. But since such standardization 
still seems to be years away, every new 
advance in analog record reproduction 
is a welcome one. R-E 




ROBERT B. GROVE 

NO OTHER COUNTRY IN THE WORLD HAS 

a government that smiles more leniently 
on its eavesdropping citizens than does 
our own. Many countries ban radio 
listening altogether, while nearly all 
others regulate it to varying degrees. 

Listening and the law 

While we Americans are free to listen 
to anything, we are prohibited from dis- 
cussing what we overhear (unless the 
transmission is specifically intended for 
public consumption). Additionally, 
we may not use what we overhear for 
personal gain. Those laws are expressed 
by the 1934 Communications Act, sec- 
tion 605. The act is presently under- 
going massive rewriting by Congress. 

Obviously, many manufacturers, 
both domestic and abroad, are aware of 
the insatiable appetite that Americans 
have for "listening in," New shortwave 
receivers from offshore manufacturers 
like Sony, Panasonic, Radio Shack, 
Yaesu, and Kenwood-Trio, compete 
with Drake, McKay, Dymek, Heathkit, 
and other American manufacturers. 

Some companies — notably Electra 
(Bearcat), and Regency — specialize in 
scanning receivers for the VHF/UHF 
enthusiast. 

As a result, worldwide radio com- 
munications are being overheard at an 
unprecedented rate by unauthorized 
and uninvited listeners. Some agencies 
are becoming quite sensitive about the 
intrusion of their privacy. Treasury and 
Justice Department officials are openly 
opposed to scanner monitoring. Their 
hostility is not without cause: an 
alarming number of scanners have been 
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In radio circles, eavesdropping is a way of life. If you 

want to find out for yourself what's happening on the air, 

this guide will provide a number of worthwhile pointers. 



confiscated from suspects arrested 
during criminal investigations. The 
scanners had been used ostensibly to 
monitor law-enforcement channels to 
elude capture. On the other hand, many 
law-enforcement agencies welcome the 
public inspection of their communica- 
tions to stimulate involvement. 

The vast majority of scanner listeners 
are simply fascinated by the idea of in- 
tercepting a communication not in- 
tended for them to hear. It is a form of 
voyeurism, whether we admit it or not. 
And it's fun! (See Table I.) 

About scanners 

Although crystal -control led scanners 
are still with us for inexpensive moni- 
toring of small numbers of frequencies, 
programmable scanners are growing 
rapidly in popularity. They are where 
the action is. 

The "Big Three" in programmables 
are: Eiectra (Bearcat), Regency, and 
Radio Shack (Realistic). For the in- 
veterate tinkerer, nothing can surpass 
the hours of fascination playing with a 
programmable scanning receiver. 
Those radios are available for VHF/ 
UHF-FM monitoring, VHF- AM aircraft 
listening, or a combination of those 
functions. New products and innova- 
tive features are closely-guarded secrets 
with manufacturers. Industrial espionage 
is a real threat in this hotly-contested 
race for first place in consumer scanner 
marketing. 

Modern scanner design 

Most modern scanners have out- 
standing sensitivity. They provide 



metropolitan coverage while using only 
their small whip antennas. In fact, 
manufacturers prefer that their cus- 
tomers not use outside antennas. Often, 
the increased signal strengths aggravate 
problems of intermodulation, images, 
and other symptoms typical of front- 
end overload. 

A frequent criticism heard from users 
is, "Why don't manufacturers listen to 
us? We want increased frequency 
coverage, S-meters, reduction of images 
and spurious signals, and increased 
search rates." Well, perhaps the tide is 
turning. I have just returned from a 
very productive meeting with a top 



manufacturer of scanner where I served 
as a consultant. Many suggestions were 
carefully considered. There should be 
improvements in the months ahead! 

Perhaps the most important develop- 
ment in recent scanners is the BC-220 
from Eiectra. It combines VHF-AM 
aircraft monitoring with the usual com- 
plement of three- band FM coverage. 
More important, the dual-mode detec- 
tor (AM and FM) qualifies the receiver 
as an excellent mainframe to be used 
with external frequency converters for 
those .stalwart listeners who want to ex- 
tend their frequency ranges. Thus, the 
military UHF-AM aircraft band (225- 



TABLE 1- 


-SELECTED VHF-FM 


MONITORING FREQUENCIES 


Freq. MHz. 


Service 


43.58 


Paging, nationwide. 


47.42 


American Red Cross 




network 


146.94 
148.15 


Most popular 2-meler 

ham frequency. 
Civil Atr Patrol. 


150.00 


Military navigational 
satellite. 


152.54 
156.80 


Mobile telephone. 
Ship calling and 
distress. 


157.05 


U.S. Coast Guard 




vessels. 


16320 


U.S. Marshals, nation- 




wide 


165.375 


Secret Service, 


462-975 


Emergency Medical 
Team dispatch 
(larger cities) 




Liai J 
BEARCAT 220 from the Eiectra Co. 

400 MHz) could be covered, as well as 
the new 806-866 MHz FM land mobile 
band. 

A number of manufacturers produce 
high-quality frequency converters, in- 
cluding VHF Engineering, Vanguard, 
JANEL, and Hamtronics. 

VHF/UHF ban 

In the U.S., the most popular bands 
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REALISTIC DX-3Q0 from Radio Shack 

scan in the FM ranges are: VHF-low 
band (30-50 MHz); VHF-high band 
(150-175 MHz), and UHF (450-512 
MHz). Probably 99% of the land mobile 
services operate their communications 
within those ranges. 

VHF-low band is occupied primarily 
by users who need wide geographical 
coverage. Hilly or mountainous terrain 
is less destructive on signals within this 
band. Sheriffs' departments, utility 
companies, and military users populate 
that portion of the spectrum. 

VHF-high band is the most densely- 
packed portion of the land mobile 
spectrum. Fortunately, it is not as 
vulnerable to skip interference as low 
band; otherwise most of the high-band 
frequencies would sound like CB 
channel 19! The popular two-meter 
ham band with its myriad repeaters is 




PANASONIC MODEL RF-29O0 

found just below the high -band fre- 
quencies. The band of 144-148 MHz is 
allocated to the amateur services, and 
most programmable scanners cover at 
least a portion of that range. Federal 
government agencies are allocated the 
frequencies above 162 MHz. 

UHF is used primarily in metropolitan 
areas. It provides some relief from VHF 
congestion. Short antennas and less co- 
channel interference are incentives for 
many UHF users. 

Frequency lists for VHF/UHF 

Several companies produce periodic 
w lists of frequencies for scanner buffs, 
y Many of those lists are categorized by 
o geographical region for maximum con- 
£5 sumer convenience. Electra provides a 
o frequency service. Dial 1-317-894-1230 
to request a free frequency list for your 
O area. It provides an excellent starting 
5 point to begin listening with your new 
<r scanner. 
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For the serious scanner user, one or- 
ganization is outstanding for its service 
to members: The Radio Communica- 
tions Monitoring Association (RCMA) 
with headquarters in Anaheim, Califor- 
nia. Their monthly newsletter is packed 
with pertinent information for scanner 
enthusiasts. Frequency lists, new 
equipment reports, technical topics, 
and question-and-answer columns are 
meticulously prepared for each issue. 
New members are welcome. Write to 
RCMA (P.O.B. 4563, Anaheim, CA 
92803) for a free sample copy of their 
excellent bulletin, and membership in- 
formation. 
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A very sensitive topic among scanner 
listeners is that of federal law-enforce- 
ment frequencies. Generally, those 
channels are considerably removed 
from the portion of the spectrum re- 
served for non-government law-enforce- 
ment operations. Some of those ranges 
are not tuneable with programmable 
scanners. An interesting book by Tom 
Kneitel is his Top Secret Registry of 
U.S. Government Radio Frequencies. 
($4.95 from CRB Research, P.O. Box 
56, Commack, NY 1 1725). It covers the 
frequency range 25—470 MHz, and gives 
an idea of who is on which frequencies 
in the VHF/UHF spectrum. Several 
pages of operating and listening hints 
are included. 

One major source of police, fire, and 
local government frequencies is the 
Police Call Directory, published by 
Gene Hughes. It is available through 
Radio Shack outlets. It may be ordered 
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from Hollin's Radio Data, P.O. Box 
35002, Los Angeles, CA 90035. 

Shortwave reception 

Below 30 MHz, everything is dif- 
ferent: receivers, antennas, signal 
propagation, and even services. Short- 
wave listeners ("SWL's") often stay 
up into the wee hours of the morning to 
catch rare "DX" as distant stations are 
called in the vernacular (see Table 2). It 
is here that we may intercept "Air 
Force One" with its presidential com- 



munications — spies with their cryptic 
broadcasts — pirate broadcasting sta- 
tions at hidden locations — Coast Guard 
rescue missions — intercontinental tele- 
phone conversations — aircraft transmis- 
sions from worldwide countries as they 
cross the seas. The shortwave spectrum 
changes its signal-carrying characteristics 
from day to night. As a general rule, 
above 10 MHz is daylight use. Below 10 
MHz is best heard at night. 

Although many listeners are fas- 
cinated by everything they hear on the 
shortwave bands, most SWL's are 
polarized into one of two groups: Broad- 
cast listeners (those who enjoy logging 
distant international broadcasting sta- 
tions like BBC and Radio Moscow), 
and Utility DX'ers (two-way communi- 
cations interception). 

There is great challenge in both areas. 
Third world countries with their weak, 
temporary transmitters are elusive tar- 
gets for the broadcast hunters. Military 
maneuvers and diplomatic communi- 
cations are fascinating fare for the 
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"Ute" fans. Yes, the shortwave 
spectrum is a whirlwind of intrigue. 

Many hobbyists are rediscovering the 
excitement of shortwave listening, an 
enthusiasm that seemed to fade a few 
years ago. Time-honored companies 
like Hallicrafters, National, Hammar- 
lund, Gonset, and RME fell by the way- 
side. Diversified companies like Heath- 
kit, Collins, Radio Shack, and Drake 
survived the threat of extinction. 

Certainly, the increase in Japanese 
competition contributed to the demise 
of those former giants. Many manufac- 
turers have seized the opportunity to 
use off-shore manufacturing to their 
own advantage. We have finally grown 
to accept off-shore goods as a way of 
life. Much of that equipment has turned 
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out to be of consistently high quality — 
but some of it is not. 

Choosing a receiver 

If you are planning to buy a general- 
coverage receiver, there are several 
key factors worth considering before 
you buy. 



TABLE 2— SELECTED SHORTWAVE MONITORING FREQUENCIES 


Freq. kHz 


Mode 


Service 


3060 


AM 


Spies? Try this frequency on the hour, evenings. 


3090 


AM 


Same as above. 15 minutes after the hour. 


6175 


AM 


British Broadcasting Corporation, early evening. 


6522 


SSB 


Commercial boats, Mississippi River system. 


6715 


SSB 


Andrews AFB; Air Force One communciations. 


6723 


SSB 


U.S. Navy primary calling channel. 


6753 


SSB 


Tactical Air Command, air-to-ground calling channel. 


8959 


SSB 


Transoceanic commercial airlines. 


9505 


AM 


Radio Moscow. 


10390 


RTTY 


INTERPOL (You'll need a teleprinter for this one!). 


10780 


SSB 


Cape Kennedy/ Pat rick AFB air-to-ground. 


11243 


SSB 


Strategic Air Command "Alfa One" primary calling channel. 


11740 


AM 


Voice of America. 


13272 


AM 


Wide-area aeronautical weather broadcasts. 


14894 


SSB 


Northern Air Defense Command (NORAD) network. 



1. Frequency Stability; Tune in a 
stable signal at the upper frequency 
range of the receiver. Switch the BFO 
on. Does the pitch drift continuously 
over a period of merely a few seconds? 
Tap the cabinet. Does the signal waver 
in pitch? If the answer to both questions 
is "yes", then the receiver has both 
thermal and mechanical drift. Unless 
you are a glutton for punishment, forget 
that receiver! 

2. Image rejection: All receivers suf- 
fer in varying degrees from a malady 
called images. It is the direct result of 
superheterodyne circuitry, used in 
nearly 100% of all receivers made to- 
day. The symptom is receiving the 
same signal in more than one place on 
the dial, usually displaced by twice the 
IF frequency. For example, if the re- 
ceiver IF is 455 kHz, then you might 
hear 5000-kHz WWV time signals also 
on 5910 kHz. (5000 kHz + 2 x 455 kHz 
= 5910 kHz). That affliction is re- 
ducible — for a price! 

3. Frequency-readout accuracy: There 
is a strong trend toward digital fre- 
quency displays. That is good. Even 
competitively-priced receivers can now 
afford a low-cost digital readout. Check 
the readout accuracy by tuning in a few 
stations of known frequencies (such as 
WWV time signals on 5, 10. 15 and 20 
MHz), and reading the display. Some 
receivers can be calibrated easily for 
improved accuracy. 

4. Selectivity: With an ever-growing 
demand for radio-spectrum space, radio- 
spectrum users find themselves crowded 
closer and closer together. Your re- 
ceiver's responsibility is to separate 
them. Better receivers have switchable 
selectivity. Broad selectivity is used 
when audio quality is more important 
than interference rejection. But for 
weak-signal, crowded-band conditions, 
there is no substitute for sharp selec- 
tivity. To check your prospective re- 
ceiver for selectivity, tune through the 
6 to 12-MHz portion of the shortwave 
spectrum at night. Try to narrow in on 
individual signals. Single-signal recep- 



TABLE 3 
MANUFACTURERS 

For more information, circle the cor- 
responding numbers on the Free In- 
formation Card inside the back cover. 

R. L Drake Company 

540 Richard St. 
Miamtsburg. OH 45342 
CIRCLE NO. 90 

Eiectra Co., Div. of Masco Corp. 
300 East County Line Rd, 
Cumberland. IN 46229 

CIRCLE NO. 91 

Heath Company 

Benton Harbor, Ml 49022 

CIRCLE NO. 92 

McKay Dymek Co. 

111 South College Ave, 
Claremont, CA 91711 

CIRCLE NO. 93 

Panasonic Company 

One Panasonic Way 
Secaucus. NJ 07094 

CIRCLE NO. 94 

Radio-Shack, Div, of Tandy Corp. 

2617 West Seventh St. 
Fort Worth, TX 76107 
CIRCLE NO. 95 

Regency Electronics, Inc. 

7707 Records St. 
Indianapolis, IN 46226 

CIHCLE NO, 96 

Sony Corp. of America 

9 West 57th St. 
New York, NY 10019 

CIRCLE NO. 97 

Trio-Kenwood Communications, Inc. 

1111 West Walnut 
Compton. CA 90220 

CIRCLE NO. 98 

Yaesu Electronics Corp. 
15954 Downey Ave. 
Paramount, CA 90723 
CIRCLE NO. 99 



tion in that crowded portion of the HF 
spectrum at night is the mark of a good 
receiver! 

Those four characteristics — stability, 
image rejection, readout accuracy, 
and selectivity — are the most important 
considerations in buying a receiver for 
today's demanding needs. Other con- 
siderations — noise limiter, fine-tuning 
dial, S -meter, internal speaker-^are 
usually included, and do not warrant 
special attention here. 

Conspicuously absent is a check for 
sensitivity. Most modem solid-state re- 
ceivers have adequate sensitivity. If 
you are in doubt, try the following 
simple test: At night, listen to the 6 to 
12-MHz portion of the dial with no an- 
tenna connected. Preferably, short- 
circuit the antenna connection to the 
chassis ground terminal. Few, if any, 
signals should be heard. Now, (with the 
antenna terminal unshorted) connect a 
short length (a few feet) of wire to the 
antenna terminal. A barrage of very 
strong signals should be received 
throughout that range. 

Antennas for shortwave 

Selecting an antenna is reasonably 
straightforward for shortwave listeners. 
It should be 25 to 75 feet long, as high 
as possible, clear of obstructions such 
as buildings and trees, and as straight 
as practical without sharply doubling 
back on itself. 

If you live in a tightly- regulated 
apartment building, adequate reception 
is still possible by running the antenna 
wire around the outer edge of the 
ceiling. A ground helps reduce electrical 
noise, but is not absolutely mandatory. 

Frequency sources for the SWL 

The newcomer is often faced with a 
dilemma: He has a fine receiving setup, 
but how can he find out where to listen? 
Fortunately, several excellent publica- 
tions are available for the shortwave 
listener. The venerable Confidential 
Frequency List, Volume 4, is now 
available from Gilfer Associates for 
$6.95, (P.O. Box 239, Park Ridge, NJ. 
07656). Gilfer is also a good source for 
the World Radio and Television Hand- 
book (S 14.95), an exhaustive directory 
of broadcasting stations worldwide. 

Steve Handler has just released his 
World Radio Communications Guide 
for $5.95. (Handler Enterprises, P.O. 
Box 48, Deerfield, IL 60015). It lists a 
wide range of frequencies from short- 
wave through UHF. 

Getting into monitoring does not 
have to be prohibitively expensive. 
Crystal scanners are available for less 
than $100 new. Programmables start at 
about $250. Shortwave receivers of rea- 
sonable quality generally start in the 
$300 range. Of course the upper limit is 
considerably higher. Watch for adver- 
tised specials. r-e 
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Step-by-step TV IF Align 



Aligning a TV IF amplifier isn't much of a chore as 

it sounds. With the equipment on hand, just follow the 

alignment instructions. Here are some helpful hints. 



JACK DARR 

SERVICE EDITOR 



ONE THING YOU MUST HAVE BEFORE 

starting any TV IF alignment job is the 
alignment instructions. Why? For one 
thing, to show you where the different 
tuned circuits are, and what frequencies 
they should be aligned to! This will 
vary widely from set to set. even in sets 
of the same make. You have to know 
where things are: you can't just guess 
at it. 

The manufacturer's service data 
should give you full alignment instruc- 
tions. All Sams Photofact Folders have 
them. Pictorial diagrams or layouts of 
the chassis are necessary, to show you 
where each adjustment is. They also 
show you where various traps are, and 
to what frequencies they must be 
aligned. So. be sure you have this in- 
formation first: study it and locate each 
adjustment. 

Many sets have solid metal bottom- 
shields over the IF stages. Holes are 
provided in them so you can get align- 
ment tools into the coils. It's often a 
good idea to look the IF stages up, and 
write their identification on the shield in 
pencil! 

You'll need to locate the various 
hookup points, too. The video detector 
output is often provided with a metal 
"lance" or strip so that you can con- 
nect to it. The sweep signal must be fed 
into the input of the IF. That is on the 
tuner, since the mixer is actually the 
first IF amplifier, and its output trans- 
former is the 1st IF transformer, also 
on the tuner. It is sometimes called the 
"mixer grid test point." 

In transistor tuners, an alignment 
connection is usually provided for that, 
too. It will be shown in the alignment 
instructions: look it up. If it isn't, you 




FIG. 1— SCOPE TRACE WrTH TV OFF. The 45.75 
MHz marker is at the right; the 41.25 at left. 
Sweep curve will come up between them. 

can often clip the sweep generator's out- 
put lead to some insulated part near the 
mixer transistor and radiate the sweep 
signal into the mixer. 

Sweep generators. 

Sweep generators are generally built 
into a single cabinet that contains the 
sweep, markers, and marker adder. 
Many of the sweep generators also 
have bias supplies. The scope's vertical 
and horizontal sweeps are driven from 
the marker adder through separate 
leads. 

If you leave the scope hooked up, 
you can often set up a TV for alignment 
by connecting only two leads! One is 
the sweep output, which goes to the 
mixer test point: the other is the "trace 
input," which is connected to the video 
detector output of the set. That is the 
marker-adder input from the set. Scope 
trace height can be adjusted by the 
trace amplitude control on the marker- 
adder. The scope's horizontal sweep, 
blanking, and phasing: can also be con- 
trolled by the marker-adder. By the 



way, the scope must be set to external 
horizontal sweep position, that will 
leave you with only a dot on the scope 
screen unless the sweep generator is 
turned on ! The actual horizontal sweep 
is coming from the sweep-generator. 

Adjusting the sweep centering 

With this type of instrument, you can 
set up the markers and adjust the sweep- 
center and sweepwidth, even with the 
TV set turned off. The markers can be 
turned on, and they will show up on the 
scope trace. To locate the right place, 
turn on the 45.75 MHz and 41.25 MHz 
pix and sound markers. Next, adjust 
the sweep center control until those 
are spaced about right on the scope. 
The sweep width will control their dis- 
tance apart. Fig. I shows how that 
should look. 

Now you're ready to go. Turn up the 
SWEEP OUTPUT amplitude control of the 
generator until you see the curve on the 
screen. Bias can be adjusted at this 
time. Check the alignment instructions 
and connect the bias leads to the points 
indicated. Set the voltage by hooking a 
multimeter to the bias points, and adjust 
for the value specified. 

Killing the TV horizontal sweep 

Most alignment instructions call for 
disabling the horizontal sweep of the 
TV set, to prevent radiating harmonics 
into the curve, which would cause 
beats. Figure 2 shows a curve with such 
beats; that is a color bandpass curve. 
The wiggles on the curve came from the 
horizontal output. 

To kill the horizontal sweep, pull the 
horizontal output tube. Do not simply 
take the plate-cap off; that may damage 
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FIG. 2— HORIZONTAL OUTPUT STAGE Is making 
the beats on the sweep curve. 

the output tube. Never pull the hori- 
zontal oscillator tube alone; that will 
ruin the horizontal output tube in about 
30 seconds. If the set is a series-fllament- 
type and you can't pull the tube, dis- 
connect the horizontal output tube's 
cathode lead from ground. In solid- 
state sets you can often pull the hori- 
zontal-output stage fuse or disconnect 
the DC supply. 

The actual alignment job 

Now you're ready! Turn up the gain 
on the scope and sweep-generator until! 
you see a curve about 2 to 3 inches high 
on the screen. (Many alignment instruc- 
tions specify an output from the video 
detector of 2.0 volts P-P. You can cali- 
brate your scope for that if you want 
to.) 

You have the picture and sound 
carriers marked. Check the position of 
those markers: They should be at the 
places shown in Fig. 3. Check the over- 
all shape of the curve. It should look a 
lot like this one. The pix marker (45,75) 
should be halfway up the right side and 
the 41.25 sound marker must be in the 



trap-notch at the left, just where the 
curve touches the baseline. 

Reversing sweep direction 

You mav find that the curve is re- 



45.75 MHz 




FIG. 3— HOW THE INITIAL CURVE should look; 
only pix and sound markers are on. 

versed; 45.75 marker on the left, etc. 
Actually, that makes no difference at a!! 
as long as you know which is which. 
However, if you want to "make it look 
like the one in the book," flip the 
TRACE REVERSE switch found on 
many sweep-generators. If yours 
doesn't have one, pull the sweep-gen- 
erator AC plug, turn it over, and put it 
back. That will do it. Many set-markers 
(and all Sams Photo/act Folders) show 
alignment curves with the pix carrier on 
the right. 

Not enough marker height? 

If you have a fine curve but the 
markers are tiny pips, hard to see, you 
have too much RF output from the 
sweep -generator. Turn the rf sweep 
output down and bring the scope verti- 
cal gain up to put the curve back to its 
original size. You'i! see the markers get 
bigger. For a normal curve, with the 
scope set at 2.0 volts P-P for about a 2- 
inch-high pattern, you'll have plenty of 
marker gain; you'll find that there is a 
MARKER SIZE control on practically all 
sweep-generators. 



Figure 4 shows a curve that you might 
see on the initial setup. The 45.75 MHz 
marker is on the right, 41.25 MHz 
marker on the left in the trap-notch. 
However, the 42. 17 MHz color marker 
just above it is much too far down; also, 
the vital "color-slope" of the curve has 
a wrinkle in it! There's also a peak 
above the video carrier that shouldn't 
be there. Now we're ready to start 
straightening this out. 




FIG. 4— FIRST CURVE ON SCOPE: Not too bad 
tor a start; not too good, either! 

The first step 

You'll find that the first step in all 
alignment procedures is the trap align- 
ment. Since those do a lot to shape the 
curve, you can see why. They determine 
the slope of both sides of the curve and 
take out unwanted signals. 

Set the 41.25 MHz sound marker first. 
It must always sit in the notch (in fact, 
it makes the notch!) at the left side of 
the curve. You'll often find two trap 
coils and an adjustable resistor used for 
this. The resistor is connected across 
one of the trap coils and is called a "Q- 
spoiler"; it flattens the response of the 
trap to just the amount needed. 
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There will usually be one trap in the 
IF input and one in the output. The Q- 
spoiler resistor may be at either end. In 
either case, watch the 41.25 MHz 
marker and adjust all of those until the 
marker is set exactly in the right place, 
just where the left side of the curve 
touches the baseline, and the curve is 
as steep as possible on that side. 

On the other side of the curve, the 
47.25 MHz adjacent channel sound 
marker ( ADJ SND) is in the same position, 
just at the point where the slope of the 
curve touches the baseline. One more: 
The 39.25 MHz adjacent-channel pic- 
ture will be seen to the left of the 41.25 
MHz sound marker, on the baseline. 

The worst trouble you can get into 
with incorrect trap adjustments is when 
they "get into the curve." To see what 
that does, deliberately detune the 41.25 
MHz trap so that it moves to the right — 
into the curve. You'll see that side of 
the curve flatten out very badly. To 
find out what that will do to your pic- 
ture, turn on the three color markers: 
42.17, 41.67, and 42.67 MHz. That 
shows you the response of the IF to the 
important color signals. 

Now turn the trap over into the curve 
and watch the three color markers. Fig- 
ure 5 shows you what this could look 
like. What kind of symptom would that 
cause? No color, or very bad color. 
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FIG. 5— WHAT YOU CAN SEE WHEN a trap Is 
intentionally tuned into the curve. 

Note that the color signals have now 
been almost obliterated by the trap! A 
marginal condition on this — where the 
trap is not quite in the middle of the 
color bandpass, but too close — can 
cause the "I can't tune the color in" 
symptom. The color will appear as you 
fine-tune, but will drop out. 

Order of alignment 

Now, (finally!) we're about ready to 
start on the alignment of the tuned cir- 
cuits. Don't try to take shortcuts here; 
do the trap adjustments, and all of the 
other preparatory steps, first. After 
that, the actual alignment is a breeze. 

While you'll find variations, the typi- 
cal order of alignment for the various 
stages and their frequencies will be 
something like this: 

The 1st IF transformer, on the tuner: 



tuned near 45.75 MHz, it affects the 
right side of the curve and the position 
of the pix carrier on this slope. 

The 2nd and 3rd IF coils: peaked 
near the center of the band, about 43^t4 
MHz, they affect the tilt, bandwidth, 
and the top of the curve in general. 

Last IF transformer, before the video 
detector: normally about 42 MHz; it 
affects the slope of the left side of the 
curve and determines the position of 
the color carrier on that side. 

For the first step, rough in all the 
adjustments, starting at the 1st IF and 
working back toward the video detec- 
tor. Get the curve as close as possible; 
go by the position of the 45.75 pix 
marker and 42. 17 color marker on the 
slopes. Those should be at about 50% 
tip on the curve and exactly opposite 
each other. 

Now look at the curve. Are the sides 
as straight as possible? Are the pix and 
color markers at 50% up and are they at 
the same height? If so, fine. Now turn 
on the two color- band pass markers and 
check the color-slope of the curve— the 
left side. But sure that it is straight and 
that at! three markers are "up" on the 
slope. If the 41.25 MHz trap is set too 
close to the curve, it can pull down the 
lower bandpass marker. 41.67 MHz, 
until it's down on the baseline. That 
cuts off one sideband of the color signal 
and can give you some very strange 
pictures indeed! The 41 .67 MHz marker 
should be up on the curve as far as you 
can get it — which won't be too far; it 
must not be on the baseline! 

Figure 6 shows a typical IF curve 
after alignment: 41.25 MHz marker on 




FIG. 6— ALIGNMENT IS COMPLETED. Dip In the 
center is normal in this receiver. 

the baseline at left, 42.17 MHz color 
marker up the left slope. 45.75 MHz pix 
marker up the right slope, and 47.25 
MHz adjacent sound marker on the 
baseline at right (Color band-limit mark- 
ers off.) Note the dip in the center. That 
is not unusual; in fact, for this set, the 
alignment instructions specify "not 
more than 15%" dip. It is due to a little 
overcoupling of the middle IF trans- 
formers, to get a better bandwidth. 
Others will show a round-top "hay- 
stack" IF curve or a very small dip. 
Check the alignment instructions for 



your set to see what the finished curve 
should look like. 

When making those adjustments, 
remember what I said a while back. 
Tune for shape, not amplitude! Those 
stages are designed to give the proper 
amplitude : the tubes (or transistors) will 
have enough gain, but they must have 
the correct bandpass (meaning, curve 
shape). In olden days, many "tech- 
nicians" used to "tune up the IF's" to 
get a blacker picture! They usually did 
so without test equipment— and wound 
up in a mess. Actually, the picture 
strength or amplitude is not determined 
by the amplitude of the curve but by the 
picture carrier's position on it! Not too 
long ago. I had good color but weak 
video in one set. Hooking up the sweep 
generator, I found the video carrier 
down to about 15% off the baseline! 
One "twitch" of the input IF adjust- 
ment brought it up to its proper place 
and I had all the video I wanted ! That is 
a good example of the type of problem 
that can be so simply solved with 
sweep-alignment tests. 

The preceding has dealt with color 
TV IF alignment, which is more critical 
than black-and-white. Alignment in 
black-and-white sets is pretty simple. 
You simply align for a symmetrical 
curve with the picture carrier about 
halfway up on the right side. The 41.25 
MHz sound marker can be used to set 
the left side of the curve and, if you 
want to, a 44.0 MHz marker used to 
locate the center of the peak. Those 
will usually have the haystack curve we 
mentioned before. r-e 




"Wow! This month's centerfold in 
Radio-Electronics is the new IPM digital 
computer, and what a beautiful memory 
it has!" 



imtm 

AMERICA'S 
LAND,SEA AND AIR 

SCANNER. 



The incredible, no-crystal 
Bearcat 220 Scanner tunes in 
all the real excitement of 
AM aircraft communications 
plus FM public service 
frequencies, with pushbutton 
ease. 




Now. 

Tune in all the 

real excitement of 

the wild blue yonder, at 

the touch of a button. 

The no-crystal Bearcat 220 
Scanner searches and tunes in aircraft 
communications. Jets at 30,000 feet. All the tense 
towertalk. Everything is pre-programmed in space- 
age memory banks. 

The 7-band Bearcat 220 Scanner also brings 
home public service frequencies, too. Pre- 
programmed Marine frequencies. Police action. 
Fire calls. Weather warnings. You name it. 

The Bearcat 220 has all the features and 
quality Bearcat Scanners are famous for. Track 
tuning. Decimal display readout. Automatic air- 
craft and marine search. Selective Scan Delay. 
Automatic squelch and lockout, Priority. And much, 
much more. 

After all, Bearcat invented Scanning. And we'll 
stop at nothing to bring you all the excitement— 
of land, sea, and air. 



BEARCAT 
220 SCANNER 
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The number one way to real excitement 1 
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hobby comer 



A quick and easy way to make one-of-a-kind printed circuit 
boards. earl "doc savage, K4SDS, hobby editor 
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YOU NEED NOT HAVE BEEN READING THESE 

pages very long to know that I firmly 
believe in doing things the easiest possible 
way, When it comes to building up a cir- 
cuit on a board, we all know that a dedi- 
cated printed-circuit board is the easiest 
way to go. 

In spite of that, I have recommended 
using a wiring pencil and a plain board 
when a pre-etched board is unavailable 
and you need only one or two copies. To 
my way of thinking, all that drawing and 
etching is too much trouble for a couple 
of boards. Well, times do change and so 
must I when the best of both worlds is 
available. 

Now you can make a dedicated PC 
board without etching! All it takes is E-Z 
Circuit materials by Bishop Graphics (P. 
O, Box 5007RE, Westlake Village, CA 
91359). Actually, the E-Z Circuit line 
includes materials for several systems. I'll 
tell you about the others later, but this 
month we'll concentrate on instant PC 
boards (well, almost instant). By the way, 
it is 1 and not Bishop who call these 
boards "instant." 

This system consists of epoxy-glass 



boards, plain or drilled, plus pressure-sen- 
sitive PC board copper patterns. There 
are all types of sockets (DIPS, SIPS, 
transistor), strips (distribution, terminal, 
conductor) and insertion-connector fin- 
gers for plug-in boards — all of those in 
various sizes and configurations. That 
array of patterns is completed by a selec- 
tion of donut pads and tapes for laying 
down traces. 

What? Sounds familiar? Careful now; 
don't miss the main point. Those patterns 
are not for making artwork — they are 
copper. When you have pressed them 
down on a board, you are ready to mount 
the circuit components, solder them in 
place and turn on the power! That is what 
1 call instant PC boards. 

There is even pressure- sensitive insu- 
lating tape. You can build a "bridge" 
right on the board by putting insulating 
tape across copper traces and then putting 
a copper trace on top of that. Now there 
is no need to solder in a jumper later, 
{And you don't have to be so careful try- 
ing to gel a jumperless design in the 
beginning.) 

The whole process of making a PC 




board is quite as simple as it sounds. Take 
a look at Figs. I and 2; then tell me 
whether you would rather make your 
board the E-Z Circuit way or use the 
darkroom/etchant route. 




FIG. 2 



FIG. 1 

The various patterns are available in 
small -quantity packages so you can get 
just what you need. The same is true of 
other parts of this PC- board system: IC 
sockets, individual wire-wrap or solder 
pins for discrete components, insertion 
tool and base, wire and wrap tool, align- 
ment pins and so on. 

Having used this E-Z Circuit system, I 
can report that it is quick, easy, and reli- 
able. The patterns are full 1-oz copper. It 
is the best way I have found to make one- 
or two-of-a-kind PC boards — anything 
from the smallest to a 21- by 4 3 -cm com- 
puter board. 

If you are as I am, you sometimes make 
mistakes. The patterns, traces, and so on 
can be lifted and re-positioned if you do it 
carefully soon after putting them down. 
Even later, after the adhesive has set, you 
can still lift circuit parts to correct errors 
or make circuit modifications, but those 
parts cannot be re-used. 

An added bonus is that this E-Z Cir- 
cuit material can be used to repair dam- 
aged commercial or homebrew PC boards 
and/or modify such an existing board. 
Clean up the damaged traces, etc. and put 
down new adhesive parts. The ability to 
modify any board can salvage an other- 
wise useless one. For these reasons alone, 
you should keep some of that instant- 
board material on hand. 

Bishop has a fine combination manual 

andcatalog~identifiedas£Z-/02.Itcanbe 

ordered directly from Bishop at the above 

continued on page 68 



A LIFETIME GUARANTEE AND 11 OTHER REASONS TO BUY 
AN "OPTOELECTRONICS" FREQUENCY COUNTER 



t. SENSITIVITY; Superb amplifier circuitry with performance 
thai can't be matched at twice the price. Average sensitivity 
of belter than 15 mV from 10 Hz lo 500 MHz on every model 
and better than 30 mV from 500 MHz to 1.1 GH2 on the Series 
80 tOA and 8013. 

2. RESOLUTION: 0.1 Hzlol2MHz,1 Hz to 50 MHz, 10 Hz 
over 50 MHz. 

3. ALL METAL CASES: Not only are the heavy gauge aluminum 
cases rugged and attractive, they provide the RF shielding 
and minimize RFI so necessary in many user environments, 

4. EXTERNAL CLOCK INPUTVOUTPUT: Slandard on the 8010f 
8013 series and optional on the 7010 series is a buffered 

10 MHz clock time base input/output port on the rear panel. 
Numerous uses include phase comparison of counter lime 
base with WWV8 (U.S. National Bureau of Standards). Stand- 
ardize calibration of alt counters at a facility with a common 
10 MHz external clock signal, calibrate scopes and olher test 
equipment wilh the output from precision time base in 
counter, etc., etc. 

5. ACCURACY: A choice ol precision lo ultra precision lime 
base oscillators. Our ±1 PPM TCXO (temperature compen 
sated xtal oscillator) and ± 0.1 PPM TCXO are sealed units 
tested over 20-jtO°C. They contain voltage regulation circuitry 
for immunity lopowervariattons in main instrument power 
supply, a 10 turn (50 PPM) calibration adjustment for easy, 
accurate setability and a heavily buffered output prevents 
circuit loads from affecting oscillator. Available in the 8010 and 
8013 series is our new ultra precision micro power proportional 
oven oscillator. With ± .05 PPM typical stability over 10-45°C, 
this new time base incorporates all o! the advantages of our 
TCXO'S and virtually none of the disadvantages of the tradi- 
tional oventzed oscillator: Requires less than 4 minutes 
warm-up time, small physical size and has a peak current 
drain of less than 100 ma. 

6. RAPID DISPLAY UPDATE: Internal housekeeping 
functions require only .2 seconds between any 
gate or sample time 

MODEL 7010A600 MHz 



period. At a 1 second gate time the counter will display a new 
count every t.2 seconds, on a 10 second gate time a new count 
is displayed every 10.2 seconds. (10.2 seconds is the maximum 
time required between display updates lor any resolution on 
any model listed}. 

7. PORTABILITY: All models are delivered with a 1 15 VAC 
adapter, a 12 VDC cord wilh plug and may be equipped with 
an optional nl-cad rechargeable battery pack installed within 
Its case. The optional Nl-Cad pack may be recharged wilh 12 
VDC or the AC adapter provided. 

8. COMPACT SIZES: State-of-the-Art circuitry and external AC 
adapters allowed design of compact easy to use and transport 
Instruments. 

Series 8010/8013: 3" H x 7-1/2" W x 6- 1/2" D 
Series 7010: 1-3/4" H x 4-1/4" W x 5-1/4" 

9. MADE IN U.S.A.: All models are designed and manufactured 
at our modern 13,000 square foot facility at Ft. Lauderdale, 
Florida. 

10. CERTIFIED CALIBRATION: All models meet FCC specs 
for frequency measurement and provided with each model is a 
certificate of NBS traceable calibration. 

11. LIFE TIME GUARANTEE: Using the latest State-of-the-Art 
LSI circuitry, parts count is kept to a minimum and internal 
case temperature is only a few degrees above ambient 
resulting in long component lile and reliable operation. (No 
custom IC's are used.) To demonstrate our confidence in these 
designs, all parts (excluding batteries) and service labor 
are 100% guaranteed for lite to the original purchaser. 
(Transportation expense not covered). 

12. PRICE: Whether you choose a series 7010 600 MHz 
counter or a series 8013 1,3 GHz instrumeni 1 1 will compete 
at twice its price for comparable quality and performance. 

MODEL 8010A«013 1.1 GHz/1.3 GHz 
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'TCXO- Temperature Compensated XIalOseillaloi "OCXO = Proportional Oven Controlled xtali 



RIES7OI0A 

tlOA 600 MH; Counter . I PPM TCXO SI 99.95 

110 IA 60QMHzCounior 0.1PPMTCXO SZ49.95 

TIONS 

i-H I Ban wot shoy 

i-Cad-701 Nt-Cad Bsllary Pact. & Charging 

Circuitry Installed liihtoe Unil f 19 95 

3-70 EilOfoil Clock InpuuOu: S35.00 

C 70 Carry Case Padded Black $g.95 



SERIES 8010AJB013 

»8010A 1 I GHz Counter. I PPM TCXO S399.00 

#8010. IA l.lGHzCounlar 0.1 PPM TCXO S45O.00 

#B010.06A 13GM; Counter- 05 PPM Oven 5499.00 

1 3 GHz Counter - 0. 1 PPM TCXO 5550 00 

#8013 05 1 3 GB,: Counter OiPPMOuen &599.00 



OPTIONS 

Circuitry Installed Inside Unil 
ase - Padded Black 



Optoel 

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 



Vmyl S 9.95 



ACCESSORIES 



#TA100 



•PIWI 
rlP-101 



»P-102 



Tol eSCOpe an Ion na w 1 1 h 

nghl angle BNC i 9 6 

Probe. SO Ohm ix 513 95 

0-Pasfi 
Audio Usage S1G< 

Probe, Hi-2 
General Purpose SIB.S 

low Frequency htulliptiei 
X 10.X 100. X 1000 Sl>9' 

For High Re solution of Audio Freq 



«1S O'deistoUS anil Cannon arid5*i tor shipping, handling and insurance lo a maximum ui S10 0O All niher orders arfti 15% 
OD. collection teni2 00 Florida =Haieia* Personal eheettsrnusi it.ods aie snipped. 



CIRCLE 17 ON FREE INFORMATION CARE 



iilbit 



(AdverLiKmcnt) 




Telephone 
Activated 
Remote 
Control 



SAVES ENERGY, DETERS CRIME, PROVIDES 
GREATER SAFETY, COMFORT AND CONVENIENCE! 

Computer Age Electronic Innovation per- boards, housed In a vinyl clad metal housing 

mlts user to save energy by keeping air con- 1'/," x 3%" x 5%". All diodes and resistors are 

ditioners, heating systems, appliances, pool machine formed to simplify assembly of the 

heaters, machines, lights etc. off when away hit. In these days of high energy cost and 

from home or business and remotely turning crime, this is a kit most certainly worth 

them on before returning or when the need building, A one evening's project that will 

arises, by simply calling their own telephone prove to be useful for years to come. 

number and letting It ring for a pre- Easlrtoa85emb | ek | t u Z20 

determined number of times. w«»jtu»»™..ij.> »-.*,*« 

Self contained unit is completely portable Factory Assembled $62.20 

and requires no connections to the Shipping and handling, charges Included, 

telephone lines. A built-in microphone New Vork residents Include applicable sales tax. 

senses the sound created by the bell of a ALL major CREDIT CARDS ACCEPTED 

telephone. This sound signals are processed 
and counted by the product's logic circuit to 

X7ror t o«, U as t .h , e urdesrre S aPP,ianCe ftemco, incorporated 

The product comprises 4 integrated cir- 37 ^ 5 college Point Boulevard 

cuits, 15 semiconductors plus 45 additional Flushing, New York 11354 

electronic components. All neatly arranged /oi5\ "jrq si on 

on two easy-to-assemble printed circuit (-:i^»»-oiau 
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BUILD A 
MASTERPIECE OF SOUND 




percussion and sustain. Wersis famous 
string orchestra and bass guitar. Exclu- 
sive Sound Computer for 32-128 "One 
Stop Sounds" (total organ presets). 
Transposer. And lots more. 

Build your own masterpiece of 
sound. No technical knowledge re- 
quired. Just follow the clearly illus- 
trated, easy to understand instructions. 
Step by step. Choose from at least 10 
models. (Also factory assembled.) 

Send $6.00 with coupon for your Wersi 
Demo-Package (LP with 104-page color 
catalog). 



OUIER5I 



Wersi has combined select features of 
the electronic music field, added its own 
creations and years of research by top 
engineers and musicians, to produce an 
incomparable line of organs. 

Space-age technology. True-to-life voic- 
ing with full drawbar system. Polyphonic 



Worsi Elcclionics, loe 
Dept. 21 

1720 Hempstead Road 
Lancaslor. PA t7601 



Address- 
Cily 



. Slale_ 



Zip ■ 



Wursi Organs & kiis 

Dcpt 21 

141IM E F unions Blvtl 

Santa Fe Springs. CA 90670 



Enclosed is Ss.QO lor my Demo-Packaga{LP with 
104- page color catalog.) 



HOBBY CORNER 

continued from page 66 



address for $1.50 postpaid in the LIS and 
Canada. 

Semiconductor guide 

Radio Shack has announced the release 
of the 1980 edition of the Archer Semi- 
conductor Replacement Guide, This 
handsome new guide is even more elabo- 
rate than the old edition. It lists cross 
references/substitutions for more than 
100,000 devices. 

This book has data and pinouts for 
IC's, diodes, I.ED's, SCR's, and so on. In 
addition, there is other useful information 
pertaining to such matters as handling 
and testing. 

It's a real money-saver — with just a 
couple of substitutions, you could save 
more than the cost of the Guide (J 1. 99). 
You should have it (or something like it) 
near your workbench. You can obtain 
your copy at your local Radio Shack 
store. 

Another mystery 

Don Francois of Manchester, MO has 
sent another light mystery. Unlike the 
puzzle of a few months ago, however, that 
rather sneakily made use of several hid- 
den subminiature components as well as 
other bits of subterfuge, this new mystery 
circuit is guaranteed to have no hidden 
parts. Examine the two circuits in Figs. 3 
and 4. 



40W 

BULB 



40W 
BULB 



1I7VAC L_ 



1.7VAC 



FIG. 3 



DIODE 
RECTIFIER 



40W 

BULB 

Q 



FIG. A 

Don found that the measured voltage 
across all three bulbs was the same. He 
measured equal current in both circuits. 
You would expect the three bulbs to be of 
equal brightness but that was not so. The 
bulb brightness in one circuit was much 
greater than in the other. 

Now, on the surface that is exceedingly 
strange. However, some thought should 
lead you to the answer to this seeming 
anomaly, (If you can guess which circuit 
is brighter, you should be on the right 
track.) 

WARNING: If you build those circuits 
to check the data, there is exposed 117 
VAC. Take great care not to come into 
contact with that AC voltage. 

If you can figure out what is really 
happening in those circuits, let me 
know, R-E 
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More information on new products is available. Use the 
Free information Card inside the back cover. 



HAND-HELD DIGITAL THERMOMETER, model 
940, accurately measures temperature from 
— 65°C to ISO'C and displays the reading to 0.1° 
resolution on a large LCD module. Trie rugged, 
"palmslze" device comes complete with; 9-volt 
battery, removable probe and cable assembly, 
detailed Instruction manual, two-year warranty, 
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and certificate ol traceability to NBS standards, it 
will operate for up to 200 hours from a standard 
alkaline battery. Push-button controls allow con- 
venient display conversion from degrees C to 
degrees F. The Instrument, complete with probe 
assembly, has a retail price of $189. — Data Preci- 
sion Corporation Division of Analogic Corpora- 
tion, Electronics Avenue, Danvers, MA 01923. 

CAPACITANCE-MEASURING ADAPTOR, C- 

Probe II, attaches directly to the input connector 
of any standard frequency-counter and allows a 
direct readout of the capacitor's value from 0.1 
pF to 10,000 iiF. The basic accuracy of the C- 
Probe It's two capacitance ranges are 0.25% (pF 
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range) and 0.5% (jtF range). The X 1 and X 10 
resolution button provides for 1 or 0.1 pF resolu- 
tion (pF range) and 0.001 or 0.0001 jiF resolution 
UiF range). Ten-turn precision controls are used 
for pF and iiF range calibration and for cancella- 
tion of stray or lead capacitance to 50 pF. Circuit- 
ry Is all-CMOS, crystal control is used, and bat- 
tery life is 100 hours. The C-Probe II lists for 
$69.95. — International instrumentation, Inc., 
Box 3751. Thousand Oaks. CA 91359. 

DISTORTION-MEASURING SET, model 3500, 
represents a breakthrough In perform anceVsize/ 
cost ratio. It combines the performance and fea- 
tures of large, expensive lab instruments In a 



compact, case small enough to fit Into an attache 
case. The Amber 3500 is a high-performance dis- 
tort lon-and-noise-measuring set incorporating 
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an ultra- low-distortion slnewave oscillator, total 
harmonic-distortion analyzer, wideband and 
weighted true RMS-level meter, and narrowband 
tunable filter. It will measure signal level, frequen- 
cy response, weighted noise, narrowband noise, 
crosstalk, and total harmonic distortion. It may 
be operated from line current or from an optional 
battery pack. The price of the 3500 is $1,600. — 
Amber Electro Design, Inc., 4810 Jean Talon 
West, Montreal, Canada H4P 2N5. 

TORX SCREWDRIVERS offers an expanded line 
including three new sizes of screwdrivers with the 
Bull Drii/erhandle in sizes T8, T10 and T27, and a 
line of seven regular drivers with a comlordome 
handle in Torx sizes T8, T10, T15, T20, T25, T27 
and T30. The line of insert bits includes a new 
size, T27, along with five other sizes. Also offered 
is a bit card No. 70432, which contains four 
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replacement bits in four sizes. Each screwdriver 
has a blade-size diameter of '/•". The length of the 
Bull Driver is 8V4" and the length of the regular 
driver is 7V»"-— Vaco Products Co., 1510 Skokie 
B tvd ., North b rook, I L 60062 . R-E 



Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home-study instructors. 
Advance as fast as you wish, but take all 
the time you need to master each topic. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.T. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. (We are located at 2500 
S. LaCiencga BL, Los Angeles, Calif.) Write 
to our mailing address shown below for 
Bulletin R-80 

Grantham College of Engineering 

P. O. Box 35499 

Los Angeles, California 90035 

Worldwide Career Training thru Home Study 



ESR METER 

checks elect rolytics 
IN-CIRCUIT and is TV shop 

FIELD-TESTED: 

The most fantastic Instrument I've ever 
bought — Billings, Mt. Used it 3 months; it 
only missed once — Marinette, Wis. (Typi- 
cal) . Squeal & no sync: 3 bad caps in B 
+ & AGC; Many Thanks— Taos, N.M. 
Please ship another; very satisfied — Glen 
Rock, Pa. It's fantastic — St. Joseph, Mo. 
Please rush; heard good reports — Hicks- 
ville, N.Y. One tremendous meter — Alex- 
andria, Minn. Send your Super meter; 
heard about it— N. Olmstead. Ohio. Love 
that ESR Meter— Acton, Mass. Used it 
Intensively for 30 days; it's been 100% 
effective — Pittsburgh, Pa. I understand 
that if I'm not completely flabbergasted, 
you will refund my money— Sanford, Fla. 
{Refund not requested) . 

60-day Satisfaction Guarantee. 
Send check or M.O or call 
(313) 435-8916 for COD 
Or write for free brochure to: 

(Sre at we C*€ecironicd 

ESR Brochure $99.00 

1417 N. Self ridge postpaid 

Clawaon, Mich. 46017 in USA 



CtfiCLE 25 ON FREE INFORMATION CARD 



> 

C 

a 

c 
w 

H 

mA 

CO 

CO 

o 
69 



m 




A remote-controlled coax switch from Heath allows you to 
switch bands easily, herb friedman, communications editor 
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I RECENTLY CAME ACROSS A STACK OF 

magazines from the late I940's, and the 
most impressive thing about that era — 
from a communications-derived view- 
point—was how much land we lived on. 
Most antenna feature and construction 
articles involved what would be at least 
an acre of land, or a backyard stretch- 
ing out behind the house far enough for 
an 80-meter doublet, or even a rhombic 
for 40 or 20 meters. 

Today, we're lucky to have our 
house on a 40 x 100 lot, and few are the 
neighbors who would permit an antenna 
to cross their property. For the cliff- 
dweller in a hi-rise apartment building, 
the backyard might extend as far as the 
next window, or the edge of a postage- 
stamp-size terrace. At best, a modern 
antenna farm might be no larger than 
what we can erect on a single mast. 

Another toss for many amateurs, at 
least judging by the magazines of some 
30 years back, was the tuned feeders. It 
was not unusual for a ham to use a single 
antenna for "all bands," using open- 
wire resonant feedlines and an antenna- 
tuning device to force system operation 
on several bands. Again, the key to 
multi-banding required lots of elbow 
room because the flat -top — the wire an- 
tenna itself without the feeders — often 
exceeded 100 feet. Today, we not only 
don't have the room, we probably 
couldn't turn up the insulators needed 
to make open- wire feeders, (I can even 
remember commercially-manufactured 
open-wire feeders used for TV antenna 
installations in the early 1950's.) 

The general rule today seems to be: 
"Go up rather than out." It's not 
unusual to see a single mast or tower 
supporting a tri-band 10-15-20 meter 
beam, with a 6- and/or 2-meter beam 
above, and maybe the mast supporting 
an in verted- V for 40 and 80 meters, or a 
long-wire or doublet for 160 meters. 
And hanging down from this assemblage 
of sky-hooks is a rat's nest of coaxial 
transmission lines, most of which must 
be reconnected when the operator 
changes bands. To go from, say, 80 
meters to 10 meters, the operator re- 
moves the 80-meter transmission line 
from the transceiver's output jack and 
connects the 10-meter line. Etc, etc., 
etc. 



And this brings us to one of this 
month's topics, the Heathkit SA-1480 
remote-controlled coaxial switch. 

The remote-controlled coax switch is 
a simple idea; it's the actual construc- 
tion that takes a bit of hardware. The 
main assembly is a 5-outlet motor- 
driven coax switch that mounts on the 
antenna mast. A short length of coax 
connects from the switch to each an- 
tenna. Running back from the switch to 
a remote controller in the shack is a 
single coax line and a multi-conductor 
control cable. To change antennas the 
operator simply dials in the desired one 
on the controller. The controller sends 
current down the proper pair of wires 
to cause the motor-driven coax switch 
to connect the transmission line from 
the shack to the correct antenna. All 
coax outputs except the selected one 
are maintained at ground. If desired, 
the controller can be set to ground all 
five coax outputs. 




FIG. 1 

The coax switch is weatherproof and 
comes with extensive hardware for 
mast mounting. The controller has a 
power switch and a selector knob. Five 
LED's indicate the selected antenna. 
(See Fig. I.) A sixth LED indicates 
when ail coax switch outputs are 
grounded. 

Because the control voltage from the 
controller is 30 volts DC, the multi-con- 
ductor connecting cable can be ordinary 
vinyl-jacketed stranded wire such as 
you might use for an intercom. The 
transmission line can be any 50-72 ohm 
coax that can be terminated with a 
standard UHF connector. The operating 
range of the coax switch is DC to 1 50 
MHz. Below 30 MHz, maximum VSWR 
is rated for a worst-case of 1. 05: 1. 



From 30 to 1 50 MHz, the worst-case 
VSWR is 1.2:1. The rated power loss at 
100 MHz is less than 0.2 dB. In plain 
terms, that means that if you feed in 105 
watts you'll get out at least 100 watts 
(at 100 MHz). Loss is even less at lower 
frequencies, slightly greater at higher 
frequencies. 




FIG. 2 

If you look carefully at Fig. 2, you 
can't find the actual coaxial connec- 
tions. That is because they are fully 
shielded in the small compartment in 
front of the switch motor. And that is 
what makes for a somewhat extensive 
mechanical assembly. The coax jacks 
are arranged in a circle and the switch 
wafer, which will eventually wind up 
inside a shield, is actually positioned on 
the jacks. The drive shaft from the 
switch motor passes through the shield 
and into the wafer. It's quite an as- 
sembly; it really has to be seen in order 
to be appreciated. 

One switch wafer is external to the 
shield, and can be seen under the 
switch motor in the photograph. It 
serves as the mechanism that stops the 
motor in the correct position relative to 
the selected coaxial output. 

Direction Indicator 

Our second item this month is for 
those who want a more accurate indi- 
cation of beam heading than can usually 
be obtained from a rotator's indicator. 
For those who have sufficiently accurate 
indicators, it provides a digital readout 
of the beam's compass heading. 

The device is the Monitor DX-3 retro- 
fit digital-readout system for Ham II, 
Ham III and Ham IV rotators. Priced at 
$39.95, the device has three seven-seg- 
ment LED digital devices that indicate 
compass heading to 360°. ft installs in 
continued on page 72 
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ELECTRONICS 



A DIVISION 

OF ALLIANCE 

RESEARCH CORPORATION 



7241 CANBY AVE. • RESEDA, CALIFORNIA S1335 



The 

Professional's 

Choice 

Test equipment, prime 
grade original replace- 
ments, chemicals, tape 
heads ... and MORE! 




We feature only quality lest equipment: Leader Instruments, Hitachi, Beckman 
Hickok, and others. , ; „7' 





Leader LB0515B 



Hitachi V-302 



Beckman 330 




SPECIAL 
OFFER 

A top quality 30 Mhz, dual trace, 
trigged oscilloscope with 1 mV 
sensitivity and delay line. 

FOR UNDER $800.00! {including 2 probes) 

Limited to professional technicians, 
engineers, and members of the trade. Call in 
for details and complete specifications. 



SHIPPED THE SAME DAY • SHIPPED THE SAME DAY 



SENDUST ALLOY HEADS 
Metal tape compatible! £^ 

Standard configuralion stereo. 

$13.50 *» v 

Longer life. 
Best frequency response. 






TAPE HEADS 



SENDUST ALLOY 

AUTO REVERSE 

HEADS 

$20.00 ea. 



PERMALLOY HEADS 
Cassette stereo 

$4.50 




PERMALLOY 

AUTO REVERSE 

HEADS 

$7.00 



HIGH QUALITY TEST CASSETTES 

PTC 1 Level Test 4-10 dB) 




PTC 2 
PTC 3 
PTC 4 
PTC 5 



5/N Hallo hi dBl 
Speed r«sl [XX Hi) 
Head Alignment 
Frequency Response 



CT 120 Torque Meier 



»!•)( 



AIR CORE INDUCTOR 

(for crossover 

network) 
20 AWG Wire! 



• • 



28 rnH 1.60 

i mH 186 

1.0 mH 2.75 

1.8 mH 3.36 



2.5 mH 



4.35 



Build your own speaker system! 

CROSS OVER 
NETWORKS 




4 ohms or 8 ohms — Made with 
AIR CORE COILS or FERRITE 
CORE. Many to choose from. 
Example: NT406H crossover net- 
work: 100 watts input! 3 way, all 
air core construction for lowest 
distortion. 

ONLY 

$9.00 ea. 



CRYSTALS 

1-11 13.50 ea. 

12-up 13.00 ea. 

20 pF Load impedance! 

7.0025 MHZ 11.3258 MHZ 

7.7975MHZ 11.2S50MHZ 

10240 MHZ 11 2842 MHZ 

10.695 MHZ 11240 MHZ 

11.1125 MHZ 11730 MHZ 

11.2851 MHZ 36570 MHZ 



NON POLARIZED 

ELECTROLYTIC 

CAPACITORS 

For crossover use (axial /Mot) 
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ORIGINAL JAPANESE REPLACEMENT PARTS IN STOCK! 



I.C.s — Prime Grade 

These prices are for 1-11 qty! 
Call for better price quotes. 



AN 306 

/W318 

AN 7130 

AN 7150 

AN7I56N 

BA 1310 

BA1320 

DA 101 

HA1366W 

HA13SB 

HA1377A 

HA1457 

LA 1368 

LA 1460 

LA3155 

LA3150 

LA3201 

LA4032P 

LA4051P 

LA4420 

LM430 

LA5110 

LB1331 

M53273 

MB3705 

MB3712 

MB3756 

MB8719 

S-40W 

S-60W 

S-100WA 

S-20OW 

SM5104 

STKXXB9 

STWB39 

STK0050 

STX011 

51 KOI 1 



VCH Chroma 
VCR Servo 
Power Amp. 
Power Amp. 
BTL Amp. 
PLL D« mod 
Pl.L MPX Oemod. 
Delco 0M3.1 
Power Amp 
Power Amp 
20WatlsAmp 
L.N. Preamp 
Chroma Processor 
Deflection CUT 
Equalizer 
Preamp 
Mini Preamp 
SWAmp 
2.5W Amp 
55W Amp 
4.5W Amp 
Regulator 

VIP Sig. Processor 
VCO lor CB 
4.EW Amp 
5 0W Amp 
SIL Regulator 
Programmable PLL 
40WAmp 
tjOWAmp 
MOW Amp 
20OWAmp 
PLL Circuit 
Darlington HYB 
Darlington HYB 
Darlington HYB 
Hybrid 6LSW Amp 
Hybrid 15W Amp 



12.00 
9.00 
300 
3.25 
400 
350 
3.50 
7.00 
2.80 
2.80 
4.90 
1.80 
3.50 
450 
l.BO 
1.60 
150 
2.25 
2.50 
2.50 
2.85 
2.00 
8.50 
1.00 
300 
3 35 
3.50 
7.50 
1390 
17.90 
27.90 
45.25 
9.00 
6.00 
7.10 
890 
450 
13.50 



I.C.s — Prime Grade 

Continued 



STO40 
STK415 

TA7109AP 

TA7205AP 

TA7217AP 

TA7222P 

TA7227P 

TA7312P 

TO9106P 

UPC671C 

UPC11S1H 

UPDB57C 

UPD858C 

UP02815 

UPD2816 



Dual 10W Amp 
2 Ch. Hybrid Amp 
Amplifier 
BTL Amp 
SB* 4 Otims amp 
5 8W Amp 
8TL Amp 
L.N. Preamp 
CJ. PLL 
Amp 

BTL Amp 
Ham PLL 
C.B. PLL 
Freq. S-y nlti 
Freq. Synth, 



12.00 

9.00 
5.00 
250 
4.25 
380 
TOO 
2.00 
7.00 
5,00 
3.50 
7.80 
650 
12.50 
12.50 



Plus more I.C.s at 
same low price. 

Ask tor our 
quantity discount! 



"Our 

Service 

Makes 

The 

Difference" 

Free Catalog to the Trade. 
All Others $1.00 ea. 



TRANSISTORS 
— Prime Grade 

These prices are lor 1-H qty! 



2SA509 

2SA606 

2SA684 

2SA699A 

2SA912 

2SA912 

2SA917 

2SA98I 

2SB471 

2SB507 

2SS555 

2SB61S 

2SBG81 

2SB688 

2SS700 

2SB754 

2SC281 

2SC337 

2SC1111 

2SC1209 

2SC1964 

2SC1942 

2SC2O01 

2SC2096 

2SC21Q1A 

2SC2103A 

2SC2166 

2S091 

2S0425 

2SD588 

2SD712 

2SD725 

2SO870 

2SD870 

2SD903 

MHF454 

MPF455 

MPF901 



.50 

1.45 
60 
80 
.80 
80 
1.80 
800 
2.00 
150 
4.60 
3.00 
5.75 
330 
4.00 
3.75 
.60 
8.50 
520 
1.50 
100 
450 
.50 
-60 
11.SS 
1500 
100 
190 
3.50 
3 00 
120 
650 
7.50 
750 
650 
2200 
1595 
320 



PLUS HAW MOR& 



We sell exclusively to professionals and 
members of the trade. Minimum order S25.00. 
We pay shipping and insurance on pre-paid 
orders in the continental U.S.A. 

C.O.D. orders, VISA/ MasterCard welcome! 



TO ORDER, CALL TOLL-FREE: 

[800) 423-5336 • In Calif. 1800) 382-3663 
Local 1213)705-0022 • Telex 181011 
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NOTICE 



TO USERS OF ITT POMONA ELECTRONICS 
HIGH VOLTAGE PROBES 

ITT Pomona Electronics, Pomona, California, manufactures many tine elec- 
tronic test accessories for use by electricians, electronic technicians, and 
specialists working in the refrigeration, television, radio, and air conditioning 
trades. Among these products are high voltage probes that have been In 
production for some 12 years. 

II Is our duly again to notify all users of these probes that when used 
Improperly serious injury or death may result. Therefore, the following 
warning is published in the besl Interest of our customers. 



A 



WARNING 



A 




TO USEHS OF ITT POMONA ELECTRONICS 

HIGH VOLTAGE PROBES MODEL NUMBERS 

2900, 31S7, 3163 T 32QQ, 40DO T 4242, 

4242A, 4250, 4250 A, 4312. 4475 



These probes are designed for use by trained and skilled operators and 
Ihe operating instructions must be strictly followed. In particular 
• Before use, the probe must be grounded by connecting 
Ihe ground wire alligator clip to ground 



* Failure to do so could result In serious injury or death from 
electrical shock. 



ITT POMONA ELECTRONICS 

1 500 Eut N mih Strrel 

Pamana. California 9 1 766. (7 14) 623 -3*63 



CIRCLE 10 ON FREE INFORMATION CARD 



BIG 214" 
DISPLAY 1 




SOLID STATE 

CLOCK/CALENDAR KIT 

0101 Displays time of day, date or alternates 
between both automatically. May be connected to 
8 ohm speaker tor alarm clock. Operates from 1 20 

$49.95 Oak case extra. $29.95 

UNIVERSAL., 
DESIGNER "fli 

KIT 6100 

Indispensable aid to 
digital I C design. 2 
pushbuttons, 2 readouts 
4 sw i tch outputs , 8 L E Ds . 
^, 2 generators, 
T-— 2 counters, 5V 

supply pins. V^i"*** 549.95 

I Breadboard extra. $59.95 assembled 

6101 Digital Logic Course $29.95 
ASK FOR OUR FREE 8-PAGE CATALOG 
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14905 HE 40lh. Redmend, WA 98052 (ZOO) B839200 

c 0101 SOIID STATE CLOCK CALENDAR KIT J 48.45 

□ 0101 OAK CASE FOR ABOVE 29.SS 

c 6100 UNIVERSAL DESIGNER KIT 49.95 

n S100 ASSEMBLED DESIGNER KIT 59.55 

a QT 53S BR E A DB OARO 11.00 

D OT 55B BREAD BOARD 2.50 

O (101 DIGITAL LOGIC COURSE 29.95 
ADD S2 50 PER ORDER POSTAGE AND HANDLING. 



city st aip 



SIGNATURE 
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It ) I'm sold, send the Limiter kit, 
$49.94 plus postage enclosed. 

J ( ) Send the assembled limiter $79.95 
plus postage enclosed. 

i ( ) Send Free Catalog 

I Charge Visa, MC_Card No 

I Name: 



I Address: 
! City 



, State:. 



-Zip: 



ELECTRONICS. Dipl- H .HZI«.l«llUll.Di!ltonCni.OI7]1!t 
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COMMUNICATIONS CORNER 

continued from page 70 

the above-mentioned rotators without 
cabinet modifications, and takes just 
three wire-connections. According to 
the manufacturer, it is adaptable to 
other rotator systems though no other 
information was given. The circuit 



■■ 








qB. 3. 8. 


M 




. 





FIG. 3 

board of the DX-3 is shown in Fig. 3, 
For additional information write to: 
Monitor, Box 55, Agincourt, Ont,, 
Canada MIS 3B4. 

CB antenna 

Our final topic this month is a CB an- 
tenna — one with a real difference, at 
least in mechanical mounting. The fact 
is, the Super Scorpion antenna by An- 
tenna Specialists Co. has one of the 
most fascinating mounting systems yet 
seen on CB gear. The antenna itself is a 
trunk-lip or roof-mounting base-loaded 
60-inch whip. Built into the base is a 
small lever that controls both electrical 




FIG. 4 

and mechanical connections. (See Fig. 4.) 
Position the antenna over its mounting 
location, flip the lever clockwise, and 
the antenna locks in place and secures 
the electrical connection. Flipping the 
lever counterclockwise releases both 
the electrical and mechanical connec- 
tion. It's a lot more reliable than many 
magnetic mount antennas (at the very 
least it won't fly off at high speeds), and 
a lot easier to remove than the average 
trunk-lip mounted antenna. Just don't 
walk away from your car for too long 
with the antenna in place. That lever is 
what's called by lawyers "an attractive 
nuisance " — at least that's what they'll 
claim if you try to prosecute some 
young hoodlum caught trying to steal 
the antenna. R-E 



LOGIC PROBE 

continued from page 55 



two-piece tip? It's the front end of a Big Red ballpoint pen, but 
with two holes pre-drilled for the mini-LED's. The small piece 
must be cut with a knife or razor blade, as shown in Fig. 6, so the 
shoulder length is no longer than Vn inch to allow room for the 
PC board. Scrape or file the plating from the top of the metal 
pin. Strip the insulation from the end of a 2 inch length of wire 
and wrap it around the top of the metal pin. Solder the wire to 
the pin and firmly press the wire-pin assembly into the plastic 
probe-tip until it is solidly seated. The pin should extend at least 
'A inch beyond the front of the tip. Using a quick-setting glue on 
the outside of the probe-tip, cement it into the nosepiece to 
complete the probe-tip assembly. 

Now insert the LED end of the PC board assembly into the 
probe-tip assembly so the LED's pop up into the two holes. A 
small amount of quick-setting glue at the bottom of the LED's 
before they are inserted into the probe-tip assembly could be 
used. A small stick could hold the LED's in position as the glue 
dried. It is easier, however, to just wedge some soft material like 
foam rubber under the front of the PC board to keep the LED's 
pushed up into the holes in the tip assembly. 

Cut and strip the end of the wire from the probe tip and solder 
it into the hole between the junction at the near end of Dl and 
D2. Red and black wires about 2 feet long should be twisted 
together. Strip the insulation from both ends of both wires. 
Solder one end of the black wire to the PC board hole (ground 
or B— ) next to pin ] of the 555. Solder the red wire at the same 
end of the twisted-pair to the free end of D3, clipping off any 
excess lead wire after soldering. Make a simple knot in the 
twisted-pair about 3 inches behind the end of the PC board to 
act as a strain relief. 

Slide the tubular probe body over the wires and PC board and 
down to the probe-tip assembly shoulder, cementing if desired. 
Using an icepick, knife, or other such tool, make a hole in the 
soft plastic end cap and push the twisted wires through the hole. 
Slide the cap over the end of the probe body. Slide the colored 
insulators on the free ends of the long wires (red on red, black on 
black, of course) and solder on the small alligator clips. Slide the 
insulators over the clips and your probe is complete. 

Using the probe 

A 6- or 9-volt battery can be used for testing. Connect the red 
clip to positive voltage and the black tip to minus. The upper 
LED (furthest from the tip) should light. Now touch the probe 
tip to the minus side of the battery (the black clip). The upper 
LED should go out and the lower LED should light. If the probe 
fails that test, check the polarities and orientation of the 555, 
diodes and LED's. Also be sure you haven't connected the probe 
clips to the wrong battery terminals! 

In normal use, connect the red and black probe clips to the 
positive and ground, respectively, of the circuit under test. The 
probe will operate from a source voltage of 3.5 to 15 volts, 
making it usable for virtually all common digital families. Do 
not exceed 1 5 volts to power the probe or at the probe tip. 

By touching each pin of a logic IC with the probe tip you can 
determine if that pin is at a logic low level, or changing. A slow 
change is very obvious since the probe LED's seem to jump back 
and forth. A rapid state change — a high-frequency pulse train — 
will make it appear that both LED's are on at the same time. If 
one LED is noticeably brighter than another, that means that 
the duty cycles (the ratio of time ON to total cycle time) are 
unequal. A noticeably brighter logic high indication, for exam- 
ple, means that the duty cycle for the logic high level is some- 
what over 70%. (Since the LED's, Rl and R2 are not identical, 
equal brightness does not necessarily mean a 50% duty cycle). 

Although this probe will not indicate pulses in the nanosecond 
range, pulse durations as short as a few milliseconds are appar- 
ent. The $10 Digital Logic Probe won't substitute for a labora- 
tory oscilloscope, but you'll find it handy and easy to use in all 
but hi-speed critical digital circuits. B-E 



WIRE UP MICROPROCESSORS & DIP CIRCUITS FASTER 

USE VECTOR PROFESSIONAL 

BREADBOARDING PRODUCTS 



FREE 12 PAGE CATALOG 




S100 Plufjhords - 5 models plus 
12 other Plugbords for all pop- 
ular buses. 



New pad-per-hole Micro-Vector- 
bord® wiring board. 96 Vector- 
bords available. 



45P80-1 




51X 



Reliable Slit-N-Wrap wire 
wrapping tools and 

terminals, 

P184-4T 

Solderless Breadboards - One 
model handles standard or wide 
i DIP packages with plenty of 
solderless tie points. 

'w Ask your favorite electronics supplier. 



® V&MS&clfrMtcGbmpaiiu 

V — *^ INCORPORATED * * 

77805 1 2460 Gladstone Ave., Sylmar, CA 91342 
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Aaron-Gavin 



GRAPHIC EQUALIZER 

MIC + LINE INPUTS- MIXES 



KITS • PARTS 
COMPONENTS 




ASSEMBLED 

*200 



> . « ' 1 1 1 



ELEVEN BANDS PEB CHANNEL . 
EXTREMELY LOW NOISE & DISTOR- 
TION ■ LED PEAK INDICATOR • 
BUILT IN RECORD SWITCHING . 
REGULATED SUPPLY . MUCH MORE' 
Choose /rom 3 Styles 

FLAT . UPRIGHT . RACK 







EQK 31 0O 
EQK 2120 
EQK 1120 
EQK 500 



STEREO 
STEREO 
STEREO 

STEREO 



ORDER PWR-64 KIT WITH ANY 




LED METER KITS 

10.LEDS ■ KM.60S ■ M-°S RANGE SWITCH | 

MEASURES DOWN TO -41 DB or -71 DB 

COT OR BAR CONFIGURATION 

AVAILABLE RACK-MOUNTED 



CONVERT MODEL 1120 TO AUTO, BOAT OR VAN 
ORDER WITH 32W/CH PWR AMP KIT *I54 M ASSEMBLED »320« 



DISCRETE PARTS 



ReiEilorc, Capacitor* , Rack Pane la A 
Handles. Tranalormata & Low Pricaa. 



AARON-GAVIN 



112$ E. Daan St, Sinn Ana CA 9370$ Ph. 7!4-357-c710 



1 Order by Check, Money Ordei 
I Vhsa, Mastor Charge. Pnonn 
I CODS accepted. 

I We pay shipping for 
Orders over $75!00 
Under «5 DO ADD 7% 
Under $5C 00 ADD 5% 
I Under 575.00 ADD 3S 



1 California Residents ADD e* TAX 




— I Minimum Order Ho 00 

' — ' — ■ — - — — — - — — J California Residents At 

^FILL OUT COUPON FOR YOUR FREE AARON-GAVIN CATALOG J 
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Tricks for catching the touchy intermittent 

JACK DARR, SERVICE EDITOR 



THERE'S ONE PARTICULARLY VIRULENT 

type of intermittent that has been with us 
for a long time, and will be for longer: the 
"touchy" one. The circuit cuts out; then, 
touch a test probe to the circuit any- 
where, and Pow! ... the set starts work- 
ing again and may work for weeks. It 
won't cut out on your bench, but just as 
soon as you take it home, out it goes 
again! That can be a lime- waster. (1 have 
a flair for understatements.) 

However, there are a few tricks that 
can be used when you run into one of 
those. They've been worked out over a 
long period, so let's have a look at them. 
There are several things that'll make it 
easier. 

Step one: Get all the data you can from 
the users. If they say "It quits; then if I 
turn it off and right on again, it'll play for 
a good while," look out. You have just 
gotten a touchy intermittent. 

Step two: The usual cause of that is a 
very small transient. Somewhere in the 
circuitry there is a bad connection that is 
opening. Any transient causes a surge and 
that temporarily restores the connection 
and the set works. One of those transients 
occurs at turn-on. To avoid it, plug the set 
into a variable- voltage line transformer; 
adjust the line voltage to zero, switch the 
set on, and bring the line voltage up slow- 
ly and smoothly. If the problem shows up 
immediately, you're lucky. You can get 
some observations and verify what you 
found out from the user. That lets you 
locate the exact type of problem. No vid- 
eo but a raster, loss of sync, color, and so 



on. Don't start sticking in test-probes 
yet! 

Step three: You will need some test 
readings to pin down the trouble. There 
are, two ways. First, the scope. Do not 
touch the probe to the circuitry; hold the 
probe tip near various points and turn the 
vertical gain up; look for a normal signal, 
or the absence of one. The second way is 
to turn the set off again, by reducing the 
line voltage, and hooking all of the test 
equipment on hand to lest points, while 
it's off. In that way, you can avoid the 
tiny transient caused by touching things. 
You can get some data on DC voltages 
and signals and find out where the signal 
stops. 

Now, back off and take a look at the 
problem. The major cause of such things 
is an open circuit that interrupts the sig- 
nal or supply voltage, or anything else 
that will make the set stop working. That, 
of course, is the kind that "just stops 
playing" — no smoke or smell. (If you 
find a hoi one, the location of the parts 
thai are overheating will give you a dandy 
clue.) From statistics, that kind of prob- 
lem is caused by a cold solder-joint more 
frequently than by any other fault. The 
typical characteristics of that kind of 
defect exactly match what we're seeing. 
The joint opens up, but the "ends" are so 
close together that any disturbance causes 
them to make contact again. 

So, get out the well-calibrated eyeball 
and a good, big, magnifying glass and 
check the area of the trouble. We're all 
familiar with the appearance of cold sol- 
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3 LEAD TO PART 



"POCKET" 



FIG. 1 



der-joints. In most, the solder will be 
"fuzzy" or frosty-looking, instead of 
smooth and shiny. If the leads from the 
part come through the solder, check very 
closely for a hairline crack all the way 
around (see Fig. 1-a). Wiggle the lead 
slightly; if you see it move, there's one of 
them. (Like rattlesnakes, those some- 
times come in pairs; don't stop hunting 
yet!) 

The exception to the above is the infa- 
mous "pocket joint" (see Fig. 1-b). On 
the underside, they look perfectly good; 
smooth, shiny, and so on. However, the 
lead from ihe part is silting in a "pocket" 
inside the solder bubble! Check: pull 
lightly on the lead from the top; if it 
moves, there you are. Those can be a real 
wtpe-oui if you don't suspect them; they 
have been around since the very early 
days. 

It is always possible to shotgun sus- 
pected areas. Melt and resolder all of the 
joints in the area where the trouble could 
be. Look out for joints where the solder 
comes off the instant the iron- tip touches 
it, leaving the lead sticking up through 
the eyelet. Chances are that it was a pock- 
et joint. Nothing's perfect though; there 
is a hitch in this method. You may fix the 
set but not be certain about it. So, you're 
going to have to cook it for several days. 
Shotgunning, I think, should be a last 
resort. Try to get some kind of handle on 
the problem before you resort to that 
method. 

Apply heat or cold to see if they affect 
the intermittent. Try tapping the PC 
board. Don't bang on it; tap very lightly 
and selectively so that you jar only one 
part at a time. The eraser end of a wooden 
pencil is a dandy tool for that. Also, try 
bending the PC board carefully up or 
down. Thai trick will often catch hairline 
cracks in PC conductors that could be 
causing the trouble. If that is suspected, 
or verified — but you can't manage to see 
the crack — run a bead of solder the whole 
length of the thing; thai will bridge the 
gap whether you can see it or not. 

In the old days, intermittently- open 
capacitors caused a lot of those problems. 
Later types don't seem to act up that way. 
Another good suspect is the resistors in 
the circuit. If ihey have been overheated 
enough, say by a shorted transistor that 
was replaced without catching the resis- 
tor, it may break in two in the middle. 
The ends still make contact until some- 
thing—heat, cold, etc. — makes it move 
and open up. Fortunately for us the color- 



code paint usually changes color when 
overheated. (Not always!) Look for any 
resistor that shows signs of being "ofT- 
color". A good check for those is to use an 
insulated prod with a "screwdriver" tip; 
put it under the body of the resistor and 
pry up gently. If the resistor is broken it'll 
come in two. 

So, there is a partial list of the things 
that can cause that infuriating type of 
intermittent. Notice the careful use of the 
word "partial." I've been around this 
business too long not to know that there 
will always be more possibilities. Good 
tuck and happy hunting! R-E 



service 
questions 

TRANSISTOR DATA 
/ need help. I can't find a Sams folder 
for this Quasar TS-931; several people tell 
me Sams doesn't have it. Also need sub 
for horizontal regulator transistor Q501. 
Have schematic, no parts Hal, and they 
show it as PNP; the one in it is an NPN. I'm 
lostt—C.R., Norfolk, VA. 

This one is hard to locale in the Sams 
Index: Try looking under "AH- 
19TS931", in folder 1 479-3. Quasar Ser- 
vice data is in CTV-7. 

Q50l isn't a standard transistor. It's a 
Darlington amplifier, with an internal 
shunt diode. Quasar stock number is 
B1R/48S127512. Can't find a cross to 
this number in the Guides. You'll proba- 
bly have to get an exact duplicate from 
Quasar. Get CTV-7 while you're at it, 
This is an NPN, but a stock transistor 
won't work; not enough gain. 

HELPFUL HINTS 

In the July 1 979 issue, I saw a hint 
from Leon Caldwell on erratic sync in a 
General Electric CD chassis. He found 
R25l gone up in value. A General Elec- 
tric note I got later says that they have 
found these R25l's to be failure-prone 
and are recommending replacing the 
original carbon-film types with solid car- 
bons. I've found that a 1 watt type works 
better. This applies to the CD,C2,L2, and 
LB chassis. 

They also recommend checking capaci- 
tor C274,200 pF, 5kV, which is under the 
damper socket. If you find a 300 pF in 
here, change it to part No. EP22X15, 
which is a 200 pF. The bigger capacitor 
makes the feedback pulse higher, and 
results in overheating of R251, 

Thanks a lot to W.A. Shingler, Shing- 
ler's Radio-TV, Lewi stow n PA. 

MORE ON BRIGHTNESS SHADING 

Obed Elland, Dennisport, MA says 
"The horizontal output transistor, Q508, 
often develops leakage in the Sony KV- 
1710 chassis. That causes shading at the 
top of a raster. We've also found that 



using substitute transistors can cause oth- 
er odd problems". 

Thanks very much, Obed. Useful thing 
to remember. Personally, I've never had 
too many problems with substitute tran- 
sistors, as long as I paid careful attention 
to the type, voltage rating, etc. Practically 
all that I've used work very well. There is, 
of course, the occasional typographical 
error in the replacement guides. Usually 
it's so obvious that no correction is 
needed; sub has TO-3 case and the origi- 
nal is an RF amplifer, and so on! 

BLEEDER RESISTOR HOT 
In this Sony KV-1212U, I get very little 
high voltage (5 kV or so), no raster, and 
R813, the high-voltage bleeder resistor 
smokes. Thermistor gets hot and circuit 
breaker trips in 20 seconds. This resistor 
is in series with the high-voltage capaci- 
tor C902, 1000 pf, 25 kV. Capacitor shows 
no leakage on ohmmeter. What's going 
on?—L.K., Palm Bay, FL. 

Well, this high-voltage capacitor isn't 
often used any more. Older sets all had 
them. Note that it's connected right 
across the high voltage. Resistor R813 
( l K, I watt), for some unfathomable rea- 
son, is connected in the ground return of 
this capacitor. 

As far as I can see, only one thing could 
make this resistor blow up and give you 
all of the other symptoms; the high-volt- 
age filler capacitor is breaking down! 
This is the only place you could get 
enough current to blow up the resistor! 
I'd try replacing the capacitor and see 
what happens, 

OSCILLATOR PROBLEM 
Got this GE 15XB from another shop. 
They had (incorrectly) replaced the fly- 
back to cure the high-voltage problems 
with no luck. I found an open collector 
shunt capacitor (C2S3) on the horizontal 
output transistor. That brought back the 
high-voltage but now the oscillator is far 
off frequency; too high. I've subbed all of 
the parts that should determine frequen- 
cy with no luckl Incidentally; I read only 
about 100 pP on C263; it's a .0033. 
Thought paper capacitors did not change 
value, just opened. Why? — A.B.. Roches- 
ter, NY. 

Take the easy one first! From the very 
small capacitance you read, it is probably 
the capacitance from the wire spiral that 
should make contact with the foil-roll! 
Now for the hard part. 

The oscillator circuit here is a Cotphts. 
Frequency-determining parts are the coil, 
C259 (.02 mF) and C257 (.0033 ftF). 
Check to make sure that those two 
haven't been reversed. You may find that 
the previous "tech" did one of my favor- 
ite tricks — put them in backward. If I'm 
not mistaken, that does make the oscilla- 
tor run high in frequency. Obviously, the 
feedback is there since the oscillator is 
running, but some of the "constants" 
must be far off. Sounds like that to me; 
check it. R-E 




CATALOG 




Stereo components, color TV's, com- 
puters, test instruments, electronics 
educational programs, amateur radio 
gear - thirty you've always wanted, 
now at low kit prices. 

Discover the fun of kit 

building: it's a great way to 
relax in your spare time, resulting In 
beautiful things you'll be proud to 
have in your home. And ift easy. The 
famous Heathkit illustrated manuals 
make It easy for anyone to build 
reliable craftsman-like kits. 

Send today! 

It costs nothing to discover the com- 
plete line of Heath electronic kits. 
Dont miss it Clip and mail the coupon 
now. 

Heathkit 

If coupon is missing, write: 

Heath Company, Dept. 020-682 

Benton Harbor, Ml 49039 



I Heathkit 
I 

I 



HMttl Company. 

Banton Mirhor, Ml 4*0» | 



Send my free Heathkit Catalog now. 
I am not currents receiving your catalog. 

Name__ I 



Address. 



City. 



_ State. 



CL-730 



Zip. 
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The world of 

electronics 

gee- wizardry 




-YOURS FREE. 



32-pages of test instruments — from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50e for first class mail. 






- 108 New South Road 
Hicksvllle, N.Y. 11801 
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UNICORN-1 

continued from page 41 



to make sure that you have not omitted a 
step. It will be very frustrating if you are 
halfway through assembling the arm and 
discover that you have to take it all apart 
again to drill one small hole that you 
omitted earlier. 

Arm movement 

The upper-arm assembly includes a 
section of 'A- 20 threaded rod which, 
when rotated by the elbow motor, allows 
the robot to Rex its arm. The threaded 
rod, which passes through the threaded 
hole in the pivot slide bar, will move that 
bar one inch for every 20 revolutions it 
makes. Using the dimensions given, this 
will produce a maximum travel of 5.5 
inches. A motor turning at 6600 revolu- 
tions per minute would be required to 
flex the elbow through 90° in four sec- 
onds. 

The most readily available motor, how- 
ever, turns at 10,000 RPM and would 
make that action too fast. If we add a 
one-inch diameter, 48-tooth gear to the 
threaded rod, and a 'A-inch, 20- tooth gear 
to the motor, we reduce the effective 
speed of the motor by 50% and can 
achieve full elbow action in a bit under 
ten seconds. Figure 7 illustrates that 
arrangement. Note that the threaded rod 
has a collar secured to t^ by a set screw. 



The collar prevents the rod from being 
pulled upward by the motor. 

Figure 8 shows a clamp joining the 
motor and the side rods of the upper arm. 
That clamp is made from a piece of '/i« x 
1-in. sheet aluminum flared to accept an 
8-32 bolt which applies tension to hold 
the motor in place. 

While the preceding may sound some- 
what complex at first reading, it can be 
done and will yield a perfectly workable 
robot arm. You are encouraged to use 
surplus sheet metal, rods, and gears to 
keep costs down. For convenience sake, 
however, a list of components and their 
sources is shown in the parts list. 

The next part of this series will de- 
scribe the assembly of the manipulators 
and will cover the construction of the 
robot's end-effectors (hands). In addi- 
tion, we will go into the electrical wiring 
of the manipulators. 

Should you have a question about any 
part of this series, the author may be 
reached in care of Radio-Electronics. 
Please enclose a self-addressed, stamped 
envelope with your inquiry to insure a 
prompt reply. R-E 
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American 

Heart 

Association 




International incorporates advanced tech- 
nology at its best in a fully packaged and 
assembled receiver covering all satellite chan- 
nels 3.7-4.2 GHz band. Standard dual audio outputs 
provided at 6.2 and 6.8 MHz. 
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FULLY TUNABLE 
Covers all satellite channels 
3.7-4.2 GHz band. 

DUAL AUDIO OUTPUTS 

6.2 and 6.8 MHz audio standard. 
Others available. 

DIMENSIONS 
4VtHxUWVx 12D 



EASY TO USE 

Simple tuning 
Built-in LNA power supply 
Output levels compatable with 
video monitor or VTR input. 

OPTIONS IdvBttWtj » » x*am« 

AFC 

Remote tuning 

Additional audio frequencies 



The ICM TV-4200 Satellite Receiver with power supply, tuner 

control circuitry and power cable. Shipping weight 12 lbs. 

Price $1,995 



DEDOD 



INTERNATIONAL CRYSTAL MANUFACTURING CO, INC. 
10 N Lee Oklahoma City. Oklahoma 73102. 405-236-3741 






Kleps 30 



Pruf 10 



Clever Kleps 

Test probes designed by your needs — Push to seize, push 
to release (all Kleps spring loaded]. 
Kltps 10. Boathook clamp -grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 4%" long. 
Kleps 20. Same, but 7" long, 

Kleps 30. Completely flexible. Forked-tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long. 
Kleps 40, Completely flexible. 3-segment automatic collet 
firmly grips wire ends, PC-board terminals, connector pins. 
Accepts banana plug or plain wire. 6 ! /V long. 
Kleps 1. Economy Kleps for light line work (not lab quality) 
Meshing claws. 4W long. 

Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 5tt" long. 




Write for complete catalog of • test prohes, plugs, sockets 
connectors, earphones, headsets, miniature components, 

ji§/ , A vailable through your local 

S5%f/7£ distributor, or write to: 
| 'YB RYE INDUSTR 







I N o u m T n i ■ ■ 



CIRCLE 9 ON FREE INFORMATION CARD 



S I NC. 

133 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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black-and-white are provided. 

Adjustment and troubleshooting. 

There are two PC board potentiome- 
ters that require adjustment; the audio 
level and hue. The hue control (R29) is 
adjusted for the best contrast. The audio 
output (R30) should be adjusted to pro- 
vide the desired noise level. 

If problems occur after assembly use 
the following check list: 

1. Are all components in the proper 
location? 

2. Is PC board wired correctly to the 
external components? 

3. Is the power supply voltage cor- 
rect? 

4. Is a 3.58-MHz clock signal pre- 
sent at pin 9 of the AY -3-8603- 
1? 

5. Is there audio output? 

6. Is there a composite video sig- 
nal? (See Fig. 3 tor waveform.) 

If a "no" answer is generated by any of 
those questions then repair that portion of 
the circuit. For example, if a normal 
image is displayed, but the players' cars 
are not present; then check pin 7 to see if 
a video signal is present. If it is not, then 
the IC is bad; if a signal is present check 
the summing resistors. R-E 



9 reasons why 
the real pros 
prefer Endeco 

desoldering i 



irons 



1. Operates at 120v, 
4Qw, Idles at 20w 
for longer tip life 

3. Coo!, 
unbreakable 
polycarbonate 
handle 

4, Exclusive 
bracket 
insures 
alignment, 
prevents 



2. Flexible. 
burn resistant 
Neoprene 

cord set ■ 




6. Stainless 
steel 

construction 



• 8. Eight tip siies 
Comes with 
.063 I.D. 



5. Safety light 
in handle 
tells when 
it's on 



7. Temperature 
control. 
Low, high 
or off. 



9. Converts to soldering iron 
with W shank type tip 

See your distributor or write . 



Enterprise Development Corp. 

5127 E 651 h Si • Indianapolis IN 46220 
PHONE 1 3i7i 251 1231 
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Now you can 

boost 

your 400 or 800 

to 16K performance 

in just 16 minutes. 

Mosaic Electronics has now developed a 
RAM expansion kit that can up-grade youi 
Alan 100 or 800 lo 16K performance The 
modification takes |ust 16 minutes RAM 
expansion kil meets or exceeds OEM liming 
specs. incIikJos all iit-enVi! hardware and 
comes complete with ptctonally presented 
instructions 



only $79 



Kil also available tor THS-80. 



just S69 



Order today and receivi 
FREE software catalog 

ri mosaic 

ELECTRONICS 

PO Box 748 » Oregon City OR 97045 

.■.■.-■.-'■ 

■ . , ■ 
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NOW! For the first time . . . a clear, concise, understandable book 
on the Earth's most promising energy source. 

Only 

95 

Ppd. 



Solar Electricity *£ 



140 EASY-TO-READ FACT 
FILLED PAGES 

Loaded with charts, graphs, pic- 
tures of actual solai installations— 
by World's Foremost Authority 
SOLAREX 

Most books and articles on Solar 
Energy are either jam packed with 
mind-boggling technical jargon, or 
they're so basic you can't find what 
you really want to know. 

Here for the first time — is a definitive 
study of all the real I not blue sky) ap- 
plications of solar, written by the 
world's leading experts but 

written in everyday language so 
you can understand and put to 
work the real, significant benefits 
of Solar electricity in scores of 
practical ways, both large and small 
Must reading for everyone from the ca- 
sual enthusiast right up to the trained 
solar professional. 

Nine Clear, Concise Chapters 
Covers everything from a glossary of 
solar electric terms, how to use cells and 

practical solar electric generators, to the 

rapidly exploding variety of industrial. 

A SOLAREX CPD-Depl. 100DR 

O Corporation 1335 Plcard Drive. 

I * RotkHHe, MD 20850 

Vlsa.'Mastef Charge credit card* accepted 

301-948-0202 



educational, consumer, and military applica- 
tions. Ii also includes solar electric projects, com- 
mercially available accessories the use of solar 
cells as light sensors rather than as 
power sources, and much, much 
more. 

Don't take our word for it! 
Take your time. In fact — take two 
full weeks. Order the book- Read it. 
See if you don't completely agree 
that this is the best Solar electric 
summary you've ever read. If not— 
simply return the book and we'll 
refund your money by return mail 
or credit your account. 
Use handy coupon below or 
phone 301-948-0202. 
Dealers' inquiries invited. 
STOCK NO. 37005DR... $6.95 Ppd. 
i- — — COMPLETE AND ORDER TODAY — — — i 

' cm idcv /"V-iDD CPD-Dcpt. 100DH 1335 Piceard Drive. ■ 

SOLAREX CORP. r^^mdmss,, 

. copies oi "Guide to Solar 

Electricity'" for $6.95 each $ 

Shipping Sl Handling. — 

TOTAL _ 
I Md. resident please add 5%i 

□ Enclosed n check, MO in amount of J 

| D Chaise to my* U VISA □ MASTER CHARGE 

ID Account No. 
[Interbank No.) 

Simnjture 

■ Name 




H Please send me 




$1 00 
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Minimum Order *15 {Two or Moie Book*) 1 <-ity . 
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Satellite TV 



FOR THE HOME 
STcfc of Network TV? 

Our rtnlw in* you g«t 
onr 75 chinnela ol tfll*tl- 
lion dir»ciiy Irom urth- 
ortXtkng c*tJe TV Htdllmh 
HBO, Showllm*, iup*f *:*- 
tloni, tports *nd movln 




We don't just sell information! 
We Manufacture Hardware! 



Our 75.paga dialog and Inlotmatlon book 1*1 1 1h« 
whole story! Inaxpanslva dlilMi, high p<o-laada, 
computer liming aoftwaral Space, Klta and mora! 
Sand $7.95 today! 

24-hour C.O.D. Hotllrw 
(305)8694283 

SPACECOAST RESEARCH 

Dipt Q, P.O. Box 442. Altunonte Spring), FL 32701 



SATELLITE TELEVISION 

ANTENNA azimuth and elevation for all Western 
Hemisphere geostationary satellites. $3.00 and 
your latitude and longitude. Free sample SASE. 
DAVID FREY, Box 2591, Satellite Beach. FL 
32937 

4GHZ GaAs FET's $45.00. RGB's parts available 
now. Information $4.00. EWG, 38005 Pueblo, 
Hinkley, CA 92347 




SATELLITE TV 

FANTASTIC 80 C3 CHANNELS 



A must for all hofTCGwnm md DD-ihyDursriferi. Buiid 
i Video System the vriiole (miry On enjoy* Ng comma-* 
cl^s, FREE movies, sports and %fH Stows ■ worldwide, 
crjfilaJ tins receptsod ewwets to vty IV set 100 
W&$x 11} loaded with photo, pUns. Iiits -TELLS 
EVERYTHING' 

Sand t? 95 TODAY! AM«Kmc lwei**i*r™fl ja)d&c:i3n tjrarmwd 
GLOBAL W ELECTSOKtCS, P.O. BwZlfrB, Mttfltond. FL 32751 



GRAPHIC EQUALIZER 

TWELVE bands/channel $100.00 kit still avail- 
able; see Way 1978 R/E cover story or write: 
SYMMETRIC SOUND SYSTEMS, 912 Knobcone 
PL, Dept. R, Loveland, CO 80537 

MOBILE 60 watt 5 channel $47.99 postpaid mon- 
eyback guarantee. Hurry! Limited closeout. MA' 
JESTIC SALES, 33 Vineyard Avenue East, Provi- 
dence, R I 02914 



FREE Catalog 

, OF THE WORLD'S FINEST 

>,« ELECTRONIC 

surplus BARGAINS 
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Cily/Stata . 



.Zip. 



Mall Coupon for Your FREE Copy ■ Dept. RE 

Quality Surplus Since 1947' ' • Use VISA or MastorchargeJ 



FAIR RADIO SALES 

1016 E. EUREKA ■ Box 1105 ■ LIMA, OHIO - 45B02 



CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.50 per word prepaid {no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount 
for 6 issues, 10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item} S5C per word 
prepaid ... no minimum. 

ONLY FIRST WORD AND NAME set In bold caps. Additional bold face (not available as all caps) at 
10c per word. All copy subject to publisher's approval, ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT address and phone number. Copy io be in ow Hands on the 26th of the third month 
preceding the date of the Issue (i.e., August issue closes May 26), When normal closing date falls on 
Saturday, Sunday, or a holiday, Issue closes on preceding working day. 



ENERGY 



HOMEMADE power handbook. Solar, wind, wa- 
ter, methane gas, wood. Hundreds of pages, illus- 
trations, facts, ideas, $10.00. CASCADE LABS, 
316 W. Helena, Ellensburg, WA 98926 

WHOLESALE TO DEALERS 

DEALERS: send letterhead for free wholesale 
priceilsl of CB radio and scanner equipment. 
FOUR WHEELER COMMUNICATIONS, 10-R 
New Scotland Ave,, Albany, N.Y. 12208 (518) 
465-4711 

BIOPHYSICAL MONITORING 

TELEMETRY transmitters: EKG-$27.50, pulse- 
$39,50, Free information. OMNI-TEK, Dept. RE. 
Box 1318, Longmont, CO 80501 




commanD pftODUcnons l p.oBoaaw 
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'63-18 E 
CA 94 1 26 - 



BOOKS 



"CRIME By Computer" $6.95. Postpaid— 300 
pages, COMP-U-TRONIX, Box 3401, Kent, WA 
98031 



EDUCATION & INSTRUCTION 

UNIVERSITY degrees by mail! Bachelors, Mas- 
ters, Ph.D's , . . Free revealing details. COUN- 
SELING, Box 317-RE8, Tustin, CA 92680 

HOME study degree program in electronics engi- 
neering. 75 specialized courses also available. 
For Information write: CIEE, P.O. Box 9 196, Pitts- 

burgh, PA 15224 

MAKE hydrogen fuel: Build generators with mate- 
rial from Hardware stores. Illustrated manual; 
$10.95 ppd. NEGEYE ENGINEERING, Penns- 
boro, WV 26415 



To run your own claseiflad ad. put ona word 
for $1.50 par word {minimum 15 word*) to: 


on each of the lino* below and eond this form along with 


roar chack 


Radio- Electro ntcs, 200 Park Avenue South, N.Y,, N.Y. 


10003 








ORDER FORM 






PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10. 


( ) Plans/Kits ( ) Business 
( ) Education/instruction ( 


Opportunities ( 
) Wanted ( ) 


) For Sale 




Special Category: $10 




(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 
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Zilog 



SI 95.00 l6BilCPU*nnMgiT»nt«lBCtdro5SS<MW 

lo Megsoy1«s 
S1 50.00 16 B.i CPU wiffl Don MtyflMnlwi addrass 
space 10 64K bylea 

All Products Stocked in Depth 
Largest Zilog Inventory 



ZM-CPU 

Z90A-CPU 

Z50-PIQ 

ZBOA-PIO 

ZBO-CTC 

Z60A-CTC 

ZBO-DMA 

Z30A-DMA 



J 5 MH; SI (MO 
J OH; 12.05 
2 5 MHz 6.55 
4 MHz 6.00 
2.5 MHz 0.6S 
4 MHz 8.00 
2.5 MHz S22.3S 
4 MHz 28.00 



ZS0-SIO/0 2 5 MHz 30 50 

ZBOA- 510/0 J MH* 3C.70 I 

Z80-SKV1 2 5 MHz 36 00 

Z60A-5IO/1 5 MHz 44.10 I 

Z60.SI0/2 2 5 MHZ 36.00 I 
ZS0A-SIO/J 4.0 MHz 



c 

- Part Na. 


NIK 

Prlo 


,< 8Q80A 


S5.95 


■ 8086 


11. 95 


9212 


2,, 
3.95 


8214. 


8216 


2.95 


8224 


3.45 


8226 


• 2.95 


8228 


4,98 


8238 

8251 


4.98 
6.95 


8253 


10.95 


8255 


6.95 


8257 


10.95 


8259 


12.95 



MICROPROCESSOR 
CHIP SETS 




SCR's and TRIAC's 



C1060 
TIC1168 
TKJ126B 
TIC216B 

TIC220D 
TIC236D 

TIC240D 



.97 
1.09 
.99 
JJS 
1.45 
1.45 



SCR 5 amp 400V TO-220 

SCR Bamp200VTO-220 
SCR 12 amp 200V TO-220 
Time 6 amp MOV TO 220 
Triac B amp 400V TO-220 
Tn K 12 amp 400V TO-220 
Trap 15 n 400V TO-220 



Bi-Fet OP AMPS 



J. 



Memory 
special 
of the 



TL064CN 2.73 Quad lew pcwai TLOStCP ,49 J-FET Input 

TLQ71CP .59 Low noise TL082CP ,W Dud J-FET inpul 

TL0T2CP 1-19 Dual low ooi*B TL0&4CN 1 .95 Quad J-FET inpul 

TL074CN 2.35 Quad tow noise 



1980 IC MASTER 

over 2700 PAGES 

Complete bniegi-Eied dreul data selector Master 
guide to Ehw I West I.C a including micruprocGsSflj-s 
and cotTtuunor areuria 45,000 dsvrce types l.sind 
5 .000 ngw device types added. Complelo now sec- 
lnjfi on MPU boards & Syslems 

Free Quarterly 






..^Updates 



Special $49.95 




MOS MEMORIES 

MPS Static RAM's 



Pan Ho. 



2102-35 

IK (1Kl 1|350NS 16 PIN 

F>21 11-45 

1K (250 X 4) 450ns 19 PIN 

P2 112-35 

IK (255 X 4) 350ns IB PIN 

in Ml 

Low Powor 4K (1 024 x 4) 300ns. 



MOS Dynamic RAM/a 

TMS4050-30 

4K(JK ( 1) 300ns 22 PIN 

TMS4 050-20 

4K [4K X 1 1 200ns 22 PIN 






; v month 

P 

3 



16K MOS DYNAMIC RAM'S (16 PIN) 

416-3 (20Ons) CERAMIC S6.95 



l 1K Bipolar RAM (25ns) 

* 9342SAFC/2511-1 

V 



S6.9S 



EPROM'Smoa 

1 K x 8 450 ns 

TMS2532 

32K (4096 >. 8) 450 ns 

TMS2716 

16K(2K K 8) 460 ns 

(3 power supplies) T.L Version 

C2716/TMS2516 

16K [2Kx8)450ns 



<^ 



S 6.95 ! 



Extra 



6119.95 
$24.95 



52*e£ 






LINEAR I.C.'s 



i.^ (Single 6V supply— Inlsl vafskm) Special $18.95 ' 

N — — — — — — — — — — — — — — — '' 



UART's 

AV5-1C13A 

01H40K BAUD 40 PIN 

AY3-1015 

to 30K BAUD 40 PIN Slnojft 5V suppty 

1K CMOS BAM 
51D1 
IK (255 11 4) 450ns 22 PIN Low Povrat 



4K CMOS RAM 

>L4K(4KX 1)450*15 19 PIN 

USSOnsIS PIN110MW 

4)46009 18 PIN 110MW 



P4315-4 
P6504 

4K (4K> 
P6514 

4K (1K j 



SHIFT REGISTERS 
3341APC FIFO 1 MHz 
3042PC 54 Bit Shilt Rsoator 
3347PC 00 Bit Shilt Ragistor 

ECL RAM 

10410ADC/HM2106 

256 x 1 Bit Fully Oacoofd 15ns 10 PIN 



Special 1.95 



LM301AN-8 

LM3Q4CH 

LM307N-B 

LM306N-6 

LM308CH 

LM3C9K 

LM310HC 

LW.'N-s 

I.M317T 

ITO'JWI 

LM316N-8 

LM318CH 

LM324N 

LM139N 

LM34aN-t4 

LM358N-3 

LMJ60N-I4 

LM655N-B 

LM55SN-14 



.95 
1.29 
1.49 

.59 

1.49 

1.45 
1.7S 

.55 
.59 
.99 
.79 
1.19 



LM723CH 

LM723CN-14 

LM72SGN-S 

LM733CN-H 

LM739CN-14 

LM741CH 

LM741CN-S 

LM747CN-14 

LM748CN-B 

TBA8I0DAS 

LM145BN-B 

LMHS8N-14 

LM1489N-14 

LM3046N-14 

LM3302N-14 

LM3403N-14 

LM3SO0N 

LM4135N-14 

ULN2003AN 



1.25 

1 SO 
1.29 

.65 



.39 
1.29 



.99 

.69 



lOSqty etiscauMl an .00 pieces per device type 
(alter valid uniil August 31 T9HD i 



SPECIAL ACTIVE IS AGGRESSIVE' 



DUALHN-UNE — LOW PROFILE — I.C. SOCKETS 

CONTACTS PRICE CONTACTS 

8 PIN .a? 22 PIN 

14PIN .11 24PIN 

16 PIN .13 2B PIN 

16 PIN .17 40 PIN 

20 PIN .19 

• LOWEST PRICES ANYWHEHE FOR THE HIGHEST QUAtlTY. AN 
UNBEATABLE COMBINATION 




SOCKET SALE 



CMOS 



CD4000BE 
CP4001BE 
C04002BE 
CD4006BE 
CD4O07BE 
CD4006BE 
CD40O9BE 
CD4010BE 
CD4011BE 

cworziE 

CD4013BE 

CD4014BE 
CD4015BE 
CD4016BE 
CD4017BE 
COtOlSBE 
CD4019BE 
CD4G20BE 



.34 
1.29 

.23 



C 04021 BE 

C04022BE 

0O40238E 

C 04024 BE 

CD4025BE 

CD4020BE 1.79 

CD4027BE .49 

C04D2BSE .89 

CD402SBE 1.29 

C040MBE .79 

CD4033BE 

CD4034BE 

C04035BE 

C04O4OBE 

CD4041 BE 

CD4042BE 

CtMOtaSE 

C04044BE 



1.2B 
,3fl 
.79 



1.79 
2.99 
1.39 
1.89 

1.75 
89 
.99 



CD4046BE 
CD4047BE 
CD4049BE 
CD4O50BE 
CD4051 BE 
CD-iKSBF 
CD4053BE 
CD4050BE 
CD4006BE 
CD4053BE 
CD4059BE 
CD4O70SE 
C D4071 BE 
CD4072BE 
CC4073BE 
CD407BBE 
CD4076BE 
CD40768E 



1.25 

1.25 

.59 

.69 

.» 

1.25 

1.25 

1.H 

.69 

.34 

.34 

.49 

.39 

.23 

.54 

.59 

1.29 



CD40S1BE 
C040S2BE 
CD40B5BE 

coioecBE 

CD4I133BE 

C04099BE 

C041O4BE 

CD4502BE 

CD450B3E 

CD4510BE 

CP4511BE 

C04512BE 

C04514BE 

CC4515BE 

CD4516BE 

C0451SBE 1.25 

C045ISOE .59 

CO4520BE 1.25 



.29 
.7S 
.95 
.79 
1.76 
2.95 
1.45 
1.99 
US 



2.45 
2.45 

1.75 



C04522BE 1.75 

ct:.;5;-;gE .m 

CD4527Be 1.45 

CD452SBE .99 

CD4511BE .99 

C04532BE 1.50 

CD4539BE LIS 

CD4543BE 1.B5 

CD4553BE 3.85 

CD4S55BE .89 

CD4556BE .89 

CD-I 55^ BE 2.25 

CD45B2BE .99 

CD45BJBE .99 

CD.1685BE 1.50 

CO4702BE 9.95 

C04724BE 1.95 



PLASTIC POWER 
TRANSISTORS 



TIP29 


.39 


NPN 


1 AMP 100V 


TIP3X) 


39 


PNP 


1 AMP 100V 


TlPai 


.42 


NPN 


3 AMP 100V 


TIP32 


.43 


PNP 


3 AMP 100V 


T1P41 


59 


NPN 


6 AMP 100V 


TIP42 


M 


PNP 


6 AMP 100V 


TIPI15 


.55 


PNP 


2 AMP 60V 


TIP120 


M 


NPN 


SAMP «OV 


TIP122 


.74 


NPN 


5 AMP 100V 


TIP125 


.74 


PNP 


SAMP 60V 


TIP127 


05 


PNP 


5 AMP 100V 


T1P29S5 


.33 


PNP15AMP 50V 


TIP3055 


.70 


NPN 15 AMP 60V 


FT30S5 


.59 


NPN 10AMP 60V 



LED209 
LE0211 
LED2 32 

1^0220 

LED224 



FND357 
FND3S7 

FND500 

FND607 
FND560 



OLT04 
DL707 
□ L747 



ILD74 
IL074 
KJCT6 
T1L111 

4N26 
-4N32 
■IN 33 
4N36 
4N37 



OPTO SALE 
L^D. LAMPS 

T-1 3 mm Rod 
T-1 3 mm Gre»>n 
T-1 3 mm Yrjllqw 

T* 1 *4 5 mm R«d 

T-1^5 mm Qnwn 
T'1*i5 mm VoUow 

DISPLAYS 
.375" Common CulhCdfc 
.360" Common Ca.hoda 

(tuoTi oncjfilrwass] 
.SOO" Comrrton CaJhtsdo 
.SOCT Common Anoda 
50Cf" Common Calnodo 

fhpjn ongWrflS5l 
.600- Common Anodfl 

(hHglr bdQhawst) 
,3W Commcur. CatTiodtj 
,300^ Commori AiTOdp 
.430' Common Anode 

ISOLATORS 
Dual Otfo laolttior 1S00V 

0<jad Opto iaolotct] 
Dual Oplo iM'atcr 
Ofrto Coupler 
OpSo Isolator 
Q\Xq Isolator 
Opto Isolator 
Opio IfloSitor 
Qr/!z> IsocBlor 



1&0TJV 
1S00V 
1S00V 
2500V 

2500V 
TfjOQV 
2S00V 

15O0V 



74LS447N .59 

BCD to 7 segment decoder /driver o/e 



C^Electroiiic 

Safes Corp. 



P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 



Beftlnd Znyrcn on R[i> Q 
Telephone' Or0>f& * Enqu 



.■Ail FEflRIErTi ST 
MONTREAL OUtQtC 
H4P 2K5 
Td 45)4) 731-7441 



^171 B79-M77 

■ in- I.'. 



JtuM DUFf ERIN ST 
DO-iVWSVlGW ONTARIO 
U3H 5S9 
rsl 1-1161 (i&Mllfr 



MINIMUM ORDER S 10.00 ■ ADO 52 OP TO 
COVER POSTAGE & HANDLING 



BAKTER CENTRE 
IL>S0 BAXTER ROAD 
OTTAWA ONTARIO 
«2C 3P2 
""-I [613] B20-9471 



CIRCLE 16 ON FREE INFORMATION CAM) 



I psiyrncr.S on 

. . r ii«fnaliorvai 

, .HI .;l- ; l!ir-. 



3070 KINdSWAY 

VANCOUVER B C 
V5R WT 

Tei. i*,ium.<h.-:u?i 
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WANTED 



EIMAC/Varian tubes 304TL, 4CX1000, etc. Also 
need 53, 6L6 metal, 7F7, 7C5. TED DAMES, 
W2KUW, 10 Schuyler Avenue, North Arlington. 
NJ 07032. (201) 998-4246, (800) 526-1270 

PftE-WWIi and early televition sell wanted. Will 
pay top dollar for any set featured in June Radio- 
Electronics issue ARNOLD CHASE, 9 Rushleigh 
Road, West Hartford, CT 06117 

WANTED SB-301 and SB-401, if want to sell 
write to: P.O.B. 274, St. Joe, Ml 49085. Include 
price. 



RESISTORS 3$ ea 



QUALITY %W & V.W S% CARBON FILM RESISTORS 
THAT MEET OH EXCEED CARBON COMPOSITION 
TYPE SPECIFICATIONS. ALL VALUES FROM 2.2 OHM 
THROUGH 4.7 MEG. STOCKED. ORDER DIRECTLY 
OR SEND FOR CONVENIENT ORDER FORM AND 
DATA SHEET. NO MiNIMUMS 3t EA PLUS S1.00 
SHIPPING, BULKPRICING A VAILABL EUPON RtTQUSS T. 



JR INDUSTRIES 



5&M-C SWANCREEK 
TOLEDO. OHIO «3BU 



FOR SALE 



CABLE TV converters $39.95. incredible 96-page 
catalog Ire*. ETCO, Box 762, Pittsburgh, NY 
12901 

T.V. flyback transformer performance tester 
$9.95, dynamic capacitor tester $29.95. Fully 
assembled with instructions. WILLIAMS LABS, 
9500 S. Heights, Box 143, Little Rock, AR 72209 

ALARM systemsl Burglar, fire, car. Finest equip- 
ment! Save! Free catalog! AAS, 186H Oxmoor 
Road, B'ham, AL 35209 

TELEVISION downconverters 1.6-2.7 GHz 
$99.95 postpaid. Details for stamp. GW ELEC- 
TRONICS, POB 668, GREENWOOD, IN 46142 

QUALITY stock and custom control panels and 
switch plates for computers, Industry, home or 
auto. Free, flyer. COMPUTER SPECIALTIES, 4 
Fernandas Drive, S. Hadley, MA 01075 



DEAD or alive — receptacle safety tester. Tran- 
sistorized small plug-in unit indicates wiring con- 
dition before or after electricity is connected. 
New — essential for house wiremen, electrical in- 
spectors, electricians. $15.00 CDB, Box 10194, 
Sarasota, FL 33578 

HAMS, CBers, SWLs-eight character morse- A- 
word morse code reader; RTTY reader. Decodes 
signals off the air. Send for details. MICROCRAFT 
CORPORATION, Box 513R, Thiensvitle. Wl 53092 
1-414-241-8144. 

GOVERNMENT surplus receivers, transmitters, 
snooperscopes, parts, fantastic 72 page catalog 
25c. MESHNA, Nahant, Mass. 01908 

LASER handbook with burning, cutting. Ruby 
Reds, Go's, complete plans, books, and parts. 
Send $4.00 to FAMCO, dept re, box 1902, 
Rochester, NH 03867 

"THE Intelligence Library" technical secrets. 
Books on Electronic Surveillance, Lock-Pick- 
ing, Demolitions, Covert Sciences, etc. One dol- 
lar, (refundable): MENTOR PUBLICATIONS, 
Dept, Z. 135-53 Northern Boulevard, Flushing, NY 
11354 



1. 5 Volt, 3 amp, Regulated Power Sup- 
ply. Great for TTL Projects $19.50 

2. EMM 4200A, 4K Static RAMs, Ceramic 
A local memory boards manufacturer 
closed. We bought the new memory 
boards and took these 4200 A static RAMs 
out. They are tested and 90-day guaran- 
teed 100% good. 

Prime tested 4200A 4K RAMs $5.50 ea. 

3. Super Saver. Micro PD411, Ceramic 4K 
x 1 dynamic RAMs 8 for $10.00. 

DELTRONIKS 

5151 QufQRO HIGHWAY *am 

ATLANTA, GA 30340 

Wl 11 1 <M0 



AUTHORIZED TRS-SO* DEALER A30I 
COMPUTE* SPECIALISTS 




Up to 

13% Discount 
on TRS-SO'i 

26-1051 JK LEVEL I H24.00 

26-1056 16k LEVEL II $715.00 

1 -800-84 1-0860 toll free 
micro management systems, inc. 

Downtown Plaza Shopping Center 

115 C. Second Ave.. 5.W. 

CaTro, Georgia 31728 

(912) 377-7120 Go. Phone No. 



RADIO & TV tubes 49* each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217-E University, San 
Diego, Calif. 92105 

SCANNER/monltor accessories — kits and facto- 
ry assembled. Free catalog. CAPRI ELECTRON- 
ICS, Route 1R, Canon, GA 30520 

FREE catalog, IC's, LED's, semi's, parts. CORO- 
NET ELECTRONICS, 649A Notre DameW., Mon- 
treal, Que., Canada H3C 1H8. U.S. Inquiries. 

RECONDITIONED tesf equipment. $1.00 for cat- 
alog. JAMES WALTER TEST EQUIPMENT. 2697 
Nickel. San Pablo, CA 94806 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list, SALEN ELECTRON- 
ICS, Box 82-M, Skokie, IL 60077 

RAW speaker! and finished systems for Hi-Fi and 
Sound Reinforcement. Also cabinet plans, hard- 
ware, grille cloth, crossovers, microphones, ac- 
cessories, much more. Information-packed cata- 
log. $1.00. UNIVERSAL DISCOUNT SOUND, 
Dept. RE, 2243 Ringling B!vd, Sarasota, FL 
33577 
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Totaling **« 
or Mo te! 

T □ 10-QUAD PHONO |ACKS, * RCA faciei on 2 * W BAkeEElt tlrip. (H6249I ,■'..; 2.M 

Q Hi ■■■■■!'( -\ PHQNQ PLUGS, popular audio^ptaktr plug*,, 1M'« maleiiil, 1*3291) 2.99 

□ 25-MINI PLUG A CABLE SETS, J.Suvn ptugj b' insulaled 2 cond. lead*, (*bJ69p 2.99 

D 25-MAGNCTIC DISCS, Plastallay 13/16 dli. % Vt" discs, [fft>2MI 2,W 

D 250-PRE'FORMED DISCS, cap! wrlrddt for PC UK, mixed values, («2605) 2,99 

□ 30-PtASTiC POWERS, 25 wait, fipn *■ pnp, M-2M bvcbo, TO-220, i*6237) ....... 2.9» 

lj 100-2 WATT JUStSTORS, assorted carbons, film* *tc. imm 5'..rtj, >fc33Q) ....... 2. 1 " 

I O M-LM-340T VOLTAGE REGULATORS, unlttltd TO-220, may inel. S-MV, {*2635l 

I D lSCr-POLVSTYREWE CAPS, MlOTltd lypt* r s|yl« r t siies, all good, 4V2729I 

I □ 200-CDILS & CHOKES, assl. «F. OSC r IF, and peaking lypd, 1*6283) .....*.. 2.99 

I D SD-POWEK TAI TRANSISTORS, plaslkr HPN, TQ-2I0, ml, typtJ, unlnted, (*2425t 2.99 

I U 24-SKlNNV (K\M POTS, mulli & iingl« turn, Mlt. values A typ«», (*6265) 2.99 

I □ 3^3SA 50V BRIDGES, "block" lyp*> *rt|h lour lug-type lead*, 0*311) 2.9» 

[ D 100-TTLs, 7+W series, irwl. gat« r flip-Hops, «lc. unEciltd, 1*4224) 2,99 

I D 5-DRASS LOCKS, wHh lt#y, IS" long, for doors, window!, e(C. (*M53) , - - - ,, 2.99 

I D 250-MOUX SOCKETS, "on-i-Hrlp" r fnik* your own pc irjtfcHi, ivOSS) 2.99 

I D SQ-MINI POTS, pc style, single |um, assarted values, (#3345} 2.99 

I D 20 JUMSO RED LCOS r 3V 10 mA, 100% good maLeriaJ H red dotnr lens*, («336$ .. ..2,99 

I D 3-SOUND TRIGGERS, loond aclivaled irnp r SCR lrigjered r on 3" fetoirrf, I*3ft25li ,. 2.99 

I P SU-TftANSISTOR SOCKETS, aflOdmtnl m*y indude: TO-19,S,t«,3, *lc, (*3J45) ... 2.M 

I O 100-CABLE TIES, 4" non-»lip while pluliE:, tike Tv-^rjp. I«S21B) ,-.2-99 

ID 1 54- f IE OT H»U CAPS r moUt d types, & slirt, for B F, U»F, *tc, < * >tb4AJ 2.99 

I D 2S0- P ^ WATT RESISTORS, astld. Carbonf, ciurbo-lllmt, some ST,*n, (*.S797At 2,99 

D 10O-PLE5ST CAPS, ceramic hlCrfLi in ** sorted siin & values, («b221r\ .2.V3 

D 30-HOBbV LEDS, uiorted types A colors, mo*H T dims, some good, tr£22Sl 2-99 

□ 750 PC-HtATSHRlNK r slip-over lype, shrink! SO 1 ., lib* Thprtnc-ni, E*4231> 2.99 

I G 30-KE-2 BULBS, neon, for 1 10 VAC, r*quir» rHitlor, [nol tocU < = 261 3 1 2.99 

| □ TOO-METALLIC KESPSTOfcS, mostly tt waiters, usl. vaJ, 1-5% loJ. [«b2W) 2.99 

I D 10O-POWIK5 ?OW|RS, 3 to 7 watl power resislore, I'blBI) - -- 2,99 

G 2S^CRTSTALS, atiorted Ivp-ej, xome H6/U, fame (rtqurn(* mJ^Lrd, (f>B2SU 2,99 

I Z ISd-SUIMINI IF TRANSFORMERS, iiil. m*y include: «c, antenna, etc. I«b259l 2.99 

I O bO-SQUARE OHM RESISTORS, prime reititon, asit. values, grab 'em! l*M&1l ,2.99 

I G 30-MICRO MINI BE ED SWITCHES, 1" long, lof alarmii, rday iytl«TM, etc, L«42B3> . 1.99 

I □ 200 PC--CAPACITOR SPECIAL, assl. mylars, polyt, mlc** r etc lOWi good, 1*6264) 2,99 

G 20-PUSHIUTTDN ALASM SWITCH, SPST. momentarv, NC, w/hardw i re, <*63*7) . ,.2.99 

G 500* PC-HARDWARE SURPRISE. fappniL,) 1 lb. astl. icrt**, Nviiheq, tic 4'6271}2.99 

U J0-9V BATTERY CLIPS, snap cormefrtor, coded, LnsuliEtd leads, "-62fltJ 2.99 

G 6- WATCH GUTS, S-fumMJon, LID tlylt. aisorted ilzei, untested, U421?) 2,99 

[ G SO-HEAVY DUTY LIME CORDS, while, 1 cond. fa H, lb gauge, <«6292> ,. 2-99 

I O 20-SINGLE PIN LEDS, green, micro slyle, 3V iGmA, lEWS, r*6293) 2.99 

G 40-UD/TRAN5I5TOR SOCKETS, "tnap.|n JJ , 3 pc leads, for TO-S,»,«ti,etc, 4*91971 2,99 

G 200-PREC1S1ON RESISTORS, ViW, 1%. antat (#242Bl ,..,.. 2,99 

ID 1S-MOTORS MOTORS, asstd. jiaei speedi A IvpM, t.5-li volli, (e2551At .2.99 

I G 150-LQNC LEAD DISCS, prime, marked capt, asiorled maleri)al r («259Br ,2.99 

I G 10D-PLA5TIC TRANSISTORS, untested, TO-92, asst. types (* 26041 T . -2-99 

I LJ 50-SLIDE SWITCHES, vaHous shapes, sizes, and lyptl, yi'lh'S , , . . 2,99 

G 7S-TRANSISTOR ELECTROLTTtCS, *pO*y encapsulated, asst. values, 1*274?) 2,99 

I G 250-HALF WATTIRS, 100V color-coded resistors, asst. value!, (-304*> ,.,.,,...,. 2.99 

I □ 2S-5LIDE VOLUME CONTROLS, various vaturJ * typM, (at HNFi. etc. (ft 3057) 2.99 

IP SO-UPRIGHT ELECTROS, 100%, assorted values & voltages, marked, 1^323*1 T .2.99 



*SALE ENDS: October 1, 1980 
Discount To B* Taken BEFORE Postage Is Aided. 
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TANK GAME CHII 
& BOARD SET 

• Genera] A 

f AY-3-81Q0-1 



Cat. Hp. 02CU652C 
You'r* cgtnrrtKrujTrif Sherman clats Lank on patrol. Sudrfmly 
thwra's an tipJefien \s> ytnir richi. You'tc been nf htcd by Ihe 
■namy. fVuickljr you awtng vour tumt *nd Ftr» , Polir Paki 
bniifi l*acli ihe iltj-ill trf jjimnsei cDmtpi in ■ 23 pin DIP with 
Gemnl []t.iErum«(it-| AY -2. a7f>0 L Tank BaUl* Gam* Chip ami 
board «•(■ 



TANK GAME CHIP 
LESS BOARD 



r 40 CHANNEL 

CB BOARD r 

Ek:*r it r.»-f S 

i ItKk Leap IC, H*.t- 
■ •inked 9W Amp Chip, RP 

I ind KfrdulatiMi iraiuuUea 
ISkie 4" i S" » l"iHi Witpt 



C«t. Wo. 

92CU630S 



$9.95 



YTOROLA 

AM-FM 

STEREO 

AUTO 

RADIO 

fe^ S 

HOnly 



2.3'B 



ULTRA-SMALL 
LCD CHRONOGRAPH] 
e..... MODULE 

«kum»i ST OF WATCH! 

ELAPSED TIME INDICATOR! 

24.50) 



.ij* 



DUAL ZONE TIMER! 
ALARM CLOCK! 



Cjk. Ha. 

• 5 Station Push button 

Tuning! 
•"Factory Installed 
Quality at a 

'Do- It- Yourself" Price! 



SfND FOR FREE CATALOG 

POIYPflK/ 

P.O. BOX 942 r H8 

SOUTH LYNNFIELD, 

MASS. 01940 



We h*n C < MAStfitCriABtt. VISA, Chach, Ml C.O.D.". 
Orimt by Phceii <n Hall. MIh, Oriar: USA 1 Canwlai 
1 10. Ftralm; ilS. rHiaai itsla Cat. Hg. a, rjhj H _ 
tltfl. Name 1 R4sriEh -at nsiailtta. mmi* Cn[l«e* f»r 
POSTAGE A MAHDUNG: USA; JS. Canadian! i*. 
Fcfiii-n: |30, Hi fundi . OPEN ACCOUNTS; IHuit 
he llMad A riled In DAB) Hit- JO. ISJS mkUrmrhi. 
PMC«: (»IT) 249- »» 

X.O.D. OBDtRS; ravRMfrl muit ha mjd» Via Cnh, 
Poilil Mtntf Order, or CirtlFLtd Cfaech. C.O.O. 
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PLANS & KITS 



PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261, Westland, Ml 48135 

SPEAKERS. Save 50%. Build your own speaker 
system. "Free catalog" write: MC GEE RADIO, 
RE 1901, McQee Street, Kansas City, MO 64108 

PROJECTION TV . . . Convert your TV to project 
7 foot picture. Results equal to $2,500 projector. 
Total cost less than $20.00. Plans & lens $16.00. 
Illustrated information freo, MACROCOMGK, 
Washington Crossing, PA 18977 

"PCB as low as 15* sq-in, free drilling, also PTH. 
INTERNATIONAL ENTERPRISE, 12507 Brent, 
Cerrltos, C A 90701 

DIGITAL fuel gauge: 2Vi digit, 10 led scale. All 
parts, PCB layout, $24.00; Digital auto compass/ 
Plans $3.50 each, Information 5Q«. TS RE- 
SEARCH, 970 South Anaheim Blvd. Suite 113, 
Anaheim, CA 92805 

PARABOLIC screen mesh dish kit. Good to over 
4 GHz. Pre-cut and ready to assemble. Sizes up 
to 16 foot available. Business size S.A.S.E. (or 
details to MARBLE ELECTRONICS, 32 Sea 
Street. North Weymouth, MA 02191 , *t * 

BUILD an LED pendulum for your digital clock. 
$3.00 for plans to: LEPIOR, 1572 Balein Ct„ Hay- 
ward, CA 94544 

SATELLITE spherical T.V. antenna easy to build 
from local parts for $200.00, Detailed plans 
$20.00. GEMINI T.V., 183 Lamport Blvd., S.I., NY 
10305 



AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered. Burning Gulling. Rlfte, Pistol. 
Pock ol. See in Dark — Shotgun Directional Mike— 
Unscrambles— Giant Tesla — Stunwand — TV Disrupt- 
er — Enefgy Producing, Surveillance, Detection, Elec- 
trifying, Ultrasonic, CB. Auto and Mech. Devices, Hurt. 
dreds More— All Hew Plus INFO UNLTD PARTS SER- 
VICE. Catalog $1. Information Unlimited. Dopi. HS Bo* 
71 6 Amhtiisl. N.H. 03031. 



LED projects, bargraphs, VU, oscilloscopes, con- 
trollers, Clocks, $3,50. EMERY ELECTRONIC EN- 
TERPRISES, 731 N. Olive, Anaheim, CA 92805 

" 3 — ■ 

DIGITAL multimeter kits handheld, best quality 
0.1% accuracy. The lowest price In America 
$67.50 write: E. G. TRONICS, 8254 Greenleaf Cir- 
cle. Tampa FL 33615 

ELECTRONIC readout of temperature, pressure, 
voltage for car or boat. Fully automatic scan. 
Complete wiring plans $10.95 ppd. to DUNLAP 
ASSOCIATES, P.O. Box 491, Elizabethtown, PA 
17022 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts' 
Postcard will do. Barta-RE-F, Box 248, 
Walnut Creek, CA 94597. 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business— without investment. Write: BUSINESS- 
ES, 92-B, Brighton 11th, Brooklyn, NY 11235 



Hetp fight the cawitr ofurtdenitn nding. 








hpifppsy hnuncfatkin uf Arm i ■ a 

Or write tipllepny. WsuihingtDn. D.C. U0Q36. 






Package Offer 



ELECTRONIC 

TECHNICAL 

DATA 



only 

$090 



LOOK AT WHAT YOU'LL GET! 

Total 

Intersil Data Book, ., 1141 

Motorola Matter Catalog 33fl 

Motorola 1980 Pries List 48 

Motorola Zsnar Diode Manual 266 

Exai Function Generator Data Book 52 

Exar Price List 8 

Take Advantage 

of This Offer 



ATLANTA 

3330 Pi*i:-ir e ni fi a H i 

4jHi.Hi. DA 30304 

r*M| 141-3 IBS 

CULVER city 

nOflCr JiKtmn Ulnf. 

Culvi- Cier, CA 93730 

Will 1*1 Hi! 

SANTA ANA 

1300 E Ffling.i Av. 

Sint* An». CA 927CB 
i7i*i HJ-HJ4 

SUNPfWALE 

i ot* i- ei cjb-ii-l nui 

;-nn V ,jli QS 9HOB7 
*H| bHMIjTI 



To day 11 



fl 



SfAd crudi k Mm Onm h- P.O. Box 2I0IH. 
Cn]vir CHy. CA 9D23D. C«M i,wt*«, idd 
&Vi ufei In Ml £1 DO !i ttxf iKiUtl *M bmAnf 
Mnw C**rf* 40* VtEA ' i r"<r,B»|i. fluu Kb* |dui 

lrita**nk w t i nd npHMn tr.t wi* toitr 

PHONE ORDER'S: (213) 641-4064 
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C NOS IDIOOI CtAMntH 



s 

Z 

O 
rr 

& 

LU 



g 

< 

rr 
82 



HClfl 
T4C14 
TKN - 



74CH - 
JMCd - 
?*CH 
WCM 
:<'■.-] 
HCM 
MCH - 
HGiH - 
r«ip- 
T4C1B- 
74C1I" - 
WClfiJ- 
J4C1IS - 

■Mciia- 

MC1N- 
MC)J»- 

Hcm- 

MCS»- 



l«***JteWTInTKt- *14fl THJ*3»L- 1SG 
1W*£H2HlnVACt - lit TUJ*Q*»- in • * 

?4»TfHSrAnSTAt M 1* Sdh* STATIC RAM i» 

3K2 STATIC 5h*THM,- IHRU1- 7tt 

7T»«tEMlCMIM»r*l- •» BHH It* 

TMS3*Mi£B>Bnjovihi4iii» una- i» 

xritfnaVttTMH 1CHHS1H- - h * 

:ntP^* . *v HH t!Ui - 7M 

31«1M»*^- ft) JH1U - 344 

Jiuu i-Mr.i ■ AmmivAPT - m 

MWE-»« Xi Dnh 144 T«i*KI *& 

MK44MP- 1JH MCBMK - MB 

; r ai i bu « < tYAiic - X4i '" i *aj i nur - km 

145 WCMB>1A7-3CK>kWv Kin 



:nj: :i* *■* static 

JH**K5TAVJlAM4»Wn*l - 

MMMJJ4K,jlOTHH>Sc*|3il 

Vll«0W11 

4EklDYHr1AU'r)HNl l - 

41IU1flflLUtlHrn 

411*3 HA OVh MUNI 

1X2 1071 4t OTN flAW - 



t TIJ iYNC «H 



»7S 



:. - a Bit DAC - S9.3S 



a* 


DISKETTES - 


4ARD SECTOR 




tl.7E r ULVf>HJJM 




HfflBQNCABl-E 


:■:>;.: Mi-; 


'J'l'M'T 




4.CWMHI 


a.ofjow«j 


ftOWIRf 


3-.5J HHi 


ig«WMH? 


M cord - J50-OW Toot 


6,006 MHl 


Ifl (X.C M'l: 


»«nd. -J&jMiwjt 


8DOQWHJ 


2D &:O l .'mj 


BO eend, - .30.'p*r foot 



RS232 
CONNECTORS 



DBZSPrmlfl *3 2& 

DB 26S ferwl* , . . W.25 
HOODS M.50 



FCSB0J4 4digit 

■:c rdBln 

FNO6I0CA.G' 
H.-7IM-.3* C.C. 



LED READOUTS 

*E.&5 Pi-T0?CA 3' * Tfi 

I .« CL7*7CA..6" SI EC 

t 85 HF3*OQ.G"CA. fl S5 

( Hi HPJWto .8' CC ftl.96 



. t* KM! Onu-Lfcr, M«* 
Smvj DvU is MvfV 0>ik9 

Trtvinv <r. COD. P^rrhM* 

" ...!■ aooa 



f'RINTEO CIRCUIT BOARD 



4" k fl" DOfJBLE SI0ED EPOXY BOARD IMfl' thick 
*.6Q H B«80 



EPOXY glcu vocto* betwd 
1J16"tihckwilhinO"ip«5ing W 



74S0O 
74S02 
74S05 

74S0B 
7*S1 1 



30 74S30 - A0 

.30 74S1S - .40 

^5 74S32 - .40 

.40 74S112 - .36 

,3S 74S153 - 1 10 



74S1B1 - 1JS 
74S157 - 1.ZE 
74S1&S ■ I .a 
74S174 - T.40 

74S257 - 1.60 



7 WATT LO 65 LASE R D IODE I R S8 95 



25 won Lnlra R*d Pu!m (SG 2006 oqulv.» 

Low Diode ISpec tfwat rnckid*d] ? -?4 9& 

MINIATURE MULTI-TURAJ TRIM POTS 

TOO, 5K . 1 K . 20K, 2&0K. IMig, 1,75 oath , , . 3 .'2.00 

^SSioPFET * 

^NE457 M FET * ,45 

2M2S48UJT < t » ~ 

ER MO TRIGGER DIODES 441 .00 

2N soaa PROG. U JT t 

FP 100 PHOTO TRANS ,., TT^ 

RED, YELLOW, GREEN LARGE LED'*. 2 V GJM -00 

RED.'GREEN BIPOLAR LEO'a, 2" , + .95 

TlL-1ia0PTOlS0LAT0ft I 

IL-5 0PTQ ISOLATOR » ^t> 

1 WATTZENERS: 3,3,4,7,5,1, 5.0,9.1, 10, 

12,15, ia r or22.V......^ H4 1-00 

TT1. HEED RELAY - IPST EVXnoi f 1 .00 



Silicon Pow$r Rectifiers 



VV.V 1A 



400 



11SSD - 









":Tr 



12A 50A 125A 240A 

.40 1.30 456^ — 635" 






T07T 



"B:£0 15.50 



rig 2.56 ioso iesfl 

^T2t — 3.00 1150 KM 



SILICON SOLAR CELLS 
4" d*m«tw ,4V u 1 AMP 



IN 4148 (IN914I. . , 1SW1.00 

.1 Df.QI ul ^V CBfrnrc disc. caps, l&tl.QQ. 10Qi't50.0Q 



REGULATORS 



I.MJ1 7T . . 
333KW^A 
79HGKC • SV al £A . 

723: .♦...., 

30CrT-S r 12,of11lV 
LM305H.. rT 



«» 340K-12 J 15c*24V I1.&0 

t5.75 340T- 5,0,8,12, 15, 

»6» Wof24V t ..;L... H.30 

* -50 S20M5 t 

njo 



TRANSISTOR SPECIALS 

iVDCJFW^F TO b JI'M 

:"( , >;, , F , M , .Lf ioi i *3 

2«flO*pfjpriETCi* 3f*i n 

JHlErfSPHPC.ffO.a I B 

2frMJ-J 'JCrj &WHGH 4G PQV.LR *l » 

MAT JWHlCtlUFTrinvH^NnN f .71 

:r(J77:4'HSiTOI fl.« 

Htnpnpsii0 3: fi.oa 

XADHfNPSITODa f.'fl.OJ 

;.'J.ll37fiP^SIF|F I bS 

3H38IOhrP«SiT0 3:RF I'M 

3HH»»P*IS!T0 5 3 :i W 

3*i37fT7 rirtj St TO E4 * ,3fl 

l*lZ222f-fPr4SiTO-H 5:*lM 

aVXHNniSTO-l i ra 

;-hmw nph s. to» e/ii.» 

JNMWPKPS-TOM fl.'llOft 

mSBVHPMStTOTTO > 5& 

rhisranHPCE rti-a I M 

riP3ithPTjfiiT&aft i .n 

TlPttBPH.PSiTO.2B * CA 



TTLIC SERIES 



1«0 - .17 

3*101 - .17 

7401 - .17 

7401 - .17 

T4W- 2f 

740S- .« 

moo - S! 

7*<Fr - » 

7*W :- 27 

}4»- 2* 

7410- 17 

7411 - 2? 

Ml?- 22, 

7413- .43 

7414- » 
M1S- 41 
7417- J? 
7420 - .17 
742S- 3S 
742ft- J3 
7427 - X 
7430- .11 

;*»- n 

7*S7- J7 

743S- JU 

74*01 - .11 

7*41 - n 



?4*4 
7^50- 

7^72 - 
747] - 
7*74 - 
7*76- 

7*7fl - 

740 - 



74*1 - H 

7483- M 

7443- W 

?4W- « 

MSS- CO 

J*M- CO 

74107 - » 

741Jt- * 

74123- » 

74123- 4? 

74125' 45 

7412ft - 45 

74145 - 7ft 

74150- 1 10 

741-61 - m 

741H - 5S 

7VM I.1Q 



741H- I 
7*1 Jl - I 

M1M- I 3 
M1B- 1 
7*104- I 
74105 - 1 

7416* ■ hQ 
74107 - ta 
74170 - 1 
M1T3 I :■ 
74174- J 
74L75- 7 
7417* - 7 
74177 - 7 
M1H- 7 
74141 - 19 
74191 - 1 2 
7*1*1 - 15 
741*2 - 7 
T41SJ - ? 

7*i*i- a 

7*1*5- fl 

741« - 9 

74117 - I 
74395- 2.1 

74JS a 

74»7 - S 

743» - c 



Full Wave Bridges 



MMS3.S?AA CLOCK CHIPS . *S.95 

WMS3T4 ',-1 75 

MM5318- tigs 



NO- 30 WlftE WKAP WIRE SINGLE STRAND 

100' t1v*0 



ALCO MiHlATUm lOGGLi S-WTIChtS 
MTA1W5POT 
WTA2MDPOT 
HTA 2W P DPDT CEHTR Of r . 
M5D »( PBPOT CENTER C*T «VEJt 5WTTCH 



SO fid 25C Tor Lilif r^itdlloi] +- ■ . n h: ( 

1*5 H-ifiipsKiii- St CniTibridnw. Mjis-. 



DIP SOCKETS 



PftV 


ZA 


6A 


;«A 


too 






1.40 


zoo 


JO 


1 30 


2.20 


400 


1.00 


1.65 


3 50 


B0Q 


1.30 


1.90 


4 « 



6 PIN 


.17 


22 PIN 


30 


14 PIN 


Id 


M PIN 


35 


16 PIN 


32 


IB PIN 


M 


IBPIW 


a 


40PtN 


M 



SAWKE'N AUDIO POWER AMPS 

Si 1 01 0G 10 WATTS * 750 

Si 1 020 G 20 WATTS *13.7 

S( 1 050 G 50 WATTS *2fi.9 



TAMTULUM CAPACITORS 



.47UF 35 V 
,68UF35V 
1UF3SV 
2.2UF2CV 
3.3UF 20V 



<=--i1 M 
&t1.00 

»«1 .00 

6,'*i 00 

S^tl.DO 

4J»l.0O 



4JUF15V 

B,fiiUF35V 

3QUF6V 

33UF20V 

10QUF15V 

150UF15V 



Eyn.oo 

* .80 
I .70 

I .95 



74LSC* 

74LS1D 

74U>7 



74LSIb 
74LEB 
HUtl 



nam 

74L»1 

ML*" 
74LSH 
ML04 
HUM 

HUH 
Mi.S*3 
MlM-1 

>Al f fir 

' 
■ 4L <■.■!.' 



T4LLMJ 
74L£tM 



UNCAP. CIRC UlTS 



LWJI» HO 

IV'.',J . 3M 



Mr ■ 14 
LMiiW- 



SCRS 




1 5A 
45 


6A 


■>■*. 


VX-fi, 


IDQ 


&j 


: 40 


203 




so 




t •:■) 
I? m 


CBO 




1 so 


: &j 


IS ■:■; 



TR1ACS 


PflW 
1 ■::.,■ 


1A 
B4 


IDA 
BO 
1 X 


zu 1 

1*6 
2 10 


-y 


1 3Q 


1 » 


3.10 


i»j 


: k 


! ;-:■ 


433 | 



SOLID STATE SALES 

P.O. BOX 74D 

SOMERV I LLE, MASS. 02143 TEL 161^1 547 7053 



WE SHIP OVER 95% 

OF OUR ORDERS THE 

DAY WE RECEIVE THEM 
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Why Wait for Mail Order Delivery? 

Make The Shack Your Parts Place! 



High Efficiency 
Silicon Solar Cell 



® 



999 
Each 

Harness (he Power 
of the Sun for 
Battery Chargers, 
Radios, Projects! 

Quality 3" dia, cell delivers 0.45V @ 
1 Amp in lull sunlight. Wire several in 
series' parallel for higher voltages' 
current. 276-123 9.99 



PC Board-Making Kit 




Everything 
You Need! 

Two 414x3" boards, resist- ink pen, 2 
oz. ot solvent, 6 oz. of etchant, layout 
circles and strips, special W drill bit, 
etching box, instructions, 
276-1576 8,95 



CMOS and 1 TL ICs 

69* 




■ Popular Devices • 100% Prime 

■ Pin Outs and Specs Included 

CMOS 



Device Type 


Cat. No. 


Each 


4001 


276-2401 


.99 


4011 


276-241 1 


.89 


4013 


276-2413 


1.19 


4017 


276-2417 


1.99 


4027 


276-2427 


1.19 


4511 


276-2447 


1.99 


4049 


276-2449 


.99 


4050 


276-2450 


,99 


4066 


276-2466 


1.59 



TTL 



7400 


276-1801 


.69 


7402 


276-1811 


.79 


7404 


276-1802 


.79 


7408 


276-1822 


.79 


7447 


276-1805 


1.19 


744S 


276-1816 


1.29 


7473 


276-1803 


.79 


7474 


276-1818 


,99 


7475 


276-1806 


1.09 


7476 


276-1813 


.89 


7490 


276-1808 


1.09 


7492 


276-1819 


1.19 


74154 


276-1834 


1.49 


74192 


276-1831 


1.59 


74193 


276-1820 


1.49 




IC Inserter/ 
Extractor Set 

• Fast and Easy to Use 

• Helps Prevent Damage 

Just rock IC on pin straighten- 
er and tool ejects it, ready for 
socket or board insertion. Ex- 
tractor handles all 8 to 24-pin 
devices. Both tools easily 
grounded. 276-1574 .... 6.95 



Compact 

Lever 
Switches 

Low As 

269 
SPST 

Rated SA @ 125VAC 

Tapered lever for easy 
grip. Solder lugs. With 
mtg. hardware. 

SPST. 275-257 2.69 

DPDT, 275-259 3.19 




NEW 



Submini 
6-Volt Lamps 



99* 



Pkg. 
Of 6 




■ 5" Leads 

• Hi Brightness 

Super small red incandes- 
cents for model railroads, 
dials, meters. 60 mA (it 
6V. 272-1144 ... 6 for 99e 



100 Coils and Chokes 

I Less than - n - 
2* Each! 198 




•: 



1 

Pkg. of 100 



Wide assortment may include RF 
and audio chokes, transformers. 



peaking coils. 
273-1570 



Pkg. of 100/1.98 



21 




NEW 

Cordless Power 

Wire-Wrapping 
Tool 



95 Perfect Wraps 
Every Time! 

Makes Faster, More Reliable 
Connections than Soldering! 



Positive Indexing assures identical wraps on ,025" 
square posts. Unwraps, too! Balanced for comfort and 
built-in stripper/cutter is a real time saver. Durable 
carbon-steel bit. Requires 2 "C" batteries (Radio 
Shack #23-125 ni-cacts recommended) or adapter/ 

charger. 276-1571 21.95 

AC Atiapter/Cfiarpr. U.L listed. 273-1454 5.95 

14-Pin Wrapping Sockets. 276-1993 2 lor 1.29 

16-Pin Wrapping Sockets. 276-1994 2 lor 1.39 

30-Gauge Kynar Wire far Above. 50 ft. spools Red, 
276-501; White, 278-502: or Blue. 278-503 . . 2.39 Each 



Mini Flatted 
Lever Switches 



Low 
As 



259 
SPDT 



■ 6A @ 125VAC 

• Solder Lugs 

W-long tapered metal lever,' 

SPDT. 275-635 2.59 

DPDT. 275-636 2.89 




Sound Effects IC 

LineartPL Device 

SN76477. Music, explosions, "gun- 
shots" and more! Buill-in preamp for 
line-level output. 28-pin DIP. With 
data. 276-1765 4.4B 



Realistic LIFETIME" Tubes — Sold Only at Radio Shack! 



The Following Popular Tube Types Are 
in Stock at Most Radio Shack Stores 



Tube Type 


Each 


2AV2 


4.19 


3A3/3AW3 


5.39 


3CU3A 


7.29 


3HM5.'3HA5 


5.29 


5GH8 


5.89 


6AQ5A'6HG5 


4.99 


6AU6A 


4,19 


6BK4Q6EL4A 


9.49 


6BL8'ECF80 


4.39 


6BQ5/EL84 


5,49 


6CG7/6FG7 


3.99 


6CJ3'6DW4B,'6CL3 


5.19 


6EA8 


4,99 


6GF7A 


6.95 


6GH8A 


3.89 


6GM6 


5.29 


6GY6/6GX6 


4,09 


6HM5'6HA5 


4.89 


6HZ6 


4,19 


6JC6 


6.69 



Tube Type 


Each 


6LQ6/6JE6A 


10.95 


6JS6B 


9.59 


6KD6 


10.95 


6KT8 


7.99 


6LB6 


9.89 


6L6GC 


9.99 


6Z10/6J10 


8,99 


8CG7,'8FQ7 


3.99 


12AU7A/ECC82 


4.19 


12AV6 


4.59 


12AX7AECC83 


A 19 


12BA6 


4.59 


12BE6 


4.99 


12BY7AT2BV7 


4.99 


12GN7A 


7.39 


17JZ8 


5.69 


33GY7A 


B.49 


35W4 


3.09 


38HE7 


8.99 


50C5 


4.19 



They Last the Life of Your Set 
or We Replace Them . . . FREE! 

(Except for Physical Damage) 

Realistic LIFETIME tubes are a Radio Shack ex- 
clusive, and custom-made to our specifications. 
Because we have the final say on quality control, 

we can offer this unique "no- gimmick" replace- 
ment warranty. 

FREE Testing at Most Stores 



Do your own trouble- 
shooting and save! 
Each tube tester has 
simple 1-2-3 instruc- 
tions and our sales- 
people will be glad to 
assist you, 

Over 2000 Types Available! 

If the tubes you need aren't In stock, ask your store 
manager or dealer to special-order them from our 
warehouse. They'll arrive jn a few days and we'll 
notify you to pick them up. There's no extra charge 
for this service! 




LOW PRICES AND NEW ITEMS EVERY DAY! 
IN STOCK NOW AT OUR STORE NEAR YOU 



Radio /hack 

A DIVISION OFTANDY CORPORATION ■ FORT WORTH, TEXAS 76102 



OVER 7000 LOCATIONS IN 40 COUNTRIES 



Prices may vary al Individual stores and dealers 
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C 
CO 



ID 

§ 

83 



7400 



MF40QN 

5*17+0 1 H 
5M740JN 
SM7403N 
SWNI7404N 
S*7405N 
SN7+MN 
SH74C7N 
5H740BH 
5HT409H 
SH7410N 
5NT411H 
5^74 l?N 
£ttT4t3N 
SKT4UN 
SH74T6H 
SNMtTN 
5>#74»M 

SW4J1M 

SH!T4»H 

SH7433« 
5N7423-N 
SN74»M 
SN74JW 
5N74M+1 
SN7430W 
5H743JM 
5N7437N 
3H743gN 
&N7433N 
5N7440N 
&N7441N 
5N7442N 
SN7443N 
&N7444H 
SN7445H 
S-M7**6N 

SN?*t7N 

SW7-HBN 
&N7450N 
SM74B1N 

&N74i4p* 

S^7*50H 
SH?460hr 
5*74?0N 
5H747JN 
4NT473N 
5H7474N 
SHMTSH 
3H747BiV 
SN7479IV 
3H74B0N 
5M74B1H 
SN7442N 
5N74A3N 
SN74A9N 
SH74S8IV 
SN74HN 
SH749DN 
SW4BIN 
5N74B2N 
5H74UN 
S*fM»4N 
SW7495N 
S**r4»H 

SW745I7H 

BN741QQH 
SJH^iofp* 
BH7410BN 
SMMiitM 
9H74121H 



SK7Ji?JM 

SNM12SN 
5W7J1J4N 
5-M741JBN 
5*174 1 »N 
5H7*13*IW 
5N74S39N 
SH74141H 
:SH74t42N 
SW414OT 

SN74144N 

3WT4I45W 

SN74i*rM 

.SMT414AH 

SMMtsqh 
3M741:ft1N 

SNJ4T«N 

BH741SI3H 

5«;4iS4-hi 

SM74TS5M 
M741HN 
3M741ft7M 

SW41SSH 
3N741S0W 
SHT4161N 
SN741UH 
SN741S3M 
3f/741S4H 
5W74165N 
5*1741 SON 
SN741B7H 
3*f741TOH 
SN74173N 
5N74173N 
SN74174IH 
SN74175N 
SN7417BH 
SN74177M 
SN7417SN 
SN741HQN 
SH7J1B1N 
SN741B2N 
SN741B4N 
SHWBSN 
SH741B6N 
SN741MH 
SN74190N 
SN741B1N 
SH7419SN 
SN74lS3h 
&N74194N 
SN74195H 
3H741«H 
5*1741 B7N 
&N741MN 
5N74199N 
5M74221H 
SN74251H 
5N74Z73tj 
5N74Z7BN 
&H74ZS3N 
&N74Z84N 
SH74ZB5H 
SN7429DH 
5H742BSH 
SN74365.H 
5N743HN 
SM743S7H 
SN7436SN 
SH74390H 
SN740B3N 
SM74490H 



1.00 

ua 

1.15 

in 



: us 

UQ 

g ■:-:• 



CMOS 



CQ4000 

CD40M 
CD40« 
CD4007 



CD4O09 
CD4Q10 
CD4011 
CO4013 
C04013 

C04O15 
034010 
CD4Q17 
CD401B 
CQ401B 
CD4M0 
CD4G21 
C040S3 
GD4Q23 
CD4D24 
CD«25 
CD4027 
CD403B 
C04O29 
CD4030 
C04M1 
CD4032 
CO4034 
CTM03£ 
HMMT 
€0*0*0 
C0*O4i 
CD*042 
CD*0*3 



114 
1.40 

1.30 



324 

2,15 

1,1* 
195 



CD*OrU 

CD4004 

C04GQS 

CD4CKH 

MCU4Q4 

MCH4Q9 

MC14410 

MC 1*412 

MC1*49S 

MCl*41Q 

CO4S01 

cd*m: 

CO4S03 
Q&450S 
CD4E06 
CD4507 

CD4BO0 
C04S10 
CD45I1 
CD4S12 
CD4B15 
CD4&1B 
CtHSIfl 
CD4SM 
CD455B 



2.S5 
?4» 
2J& 
1294 

&» 
165 



s 

z 
o 

DC 

HI 

IXI 
1 

o 
o 



CO40*9 
CIMOM 
CD40S1 
CO4053 

CD405J 
tO4053 
CD40H 
CD40S9 
CD40M 

£04065 
C04G7G 
CD4Q71 
CQ4072 
C&4D73 
CO407B 
GD*Q7B 
CO*07T 
CD*07B 
CCHOfll 
CD40B2 



394 

2 95 
395 



74CO0 
74C02 
"74C04 
74C06 
74C10 
74C14 
74C50 
74C30 

■<-i;- 
--'.:':*: 

74C4S 

74C73 

74C74 
^*C&5 

7*csa 

7*C» 
74C03 
7*CH 
7*C10f 

74C161 

7*C154 

T4C1S7 

7*C1M 

74CT81 

74C183 

74C16* 

74C.1TJ 

74C174 

74CI76 

74C193 

74C1B3 

74C199 

74CS.Z2 

74CS23 

MWBOC95 

HWB0C97 



2.4B 

4B5 
I B5 
105 
1J5 
I. IB 
2.49 
3.» 
2.10 
239 



2.75 
249 
139 
739 
7 95 
Q95 



74LS00 



r4LSco«' 

74L5D1H 

74LS03H 

74L303H 

7JLSC4H 

T4iS06H 

T4USOBH 

T4LS00K 

74LS10N 1 

741.91 1H 

NL91ZN' 

74L313N 

7-K.S14H 

74LS15M 

74LS20N 

7-ILS2IN 

74LS22N 

?4t,S»M 

74LS2FN 

74LS24N 

74L530N 

74LS32N 

74LS37H 

74LS1SN 

74tS4CM 

74LS4JN 

74U47M 

74LS46M 

74LS41H 

74LS54N 

74LS55N 

74Ua73H 

74L574H 

7*LS7*N 

74LS7BN 

74LS78H 

74LS13AM 

.•:i:ov. 

ULS4BM 



74LSMW 

r. !!';■?■:', 

74L58<5M 

r*LS«N 

74L3107N 

741,3108*1 

74L3113H 

74LS113H 

741^1 14N 

74LS1 3SM 

74L3123N 

T4L3124M 

T4t313W 

T^L5126?H 

74LS132N 

741^13«N 

74L3133N 

74LS13BN 

74LS145H 

74US14BN 

74LS1B1N 

74L3153N 

74LS154N 

74CS155H 

741S15SN 

74LS157N 

T4LS150M 

74LS1BW 

T4LS161K 

74LS162N 

741,3 163N 



35 T-M.91UN 
J« r*1LS!B5N 
23 T4L31WN 
23 74131WN 
-» 74IL31WN 
23 74L317W 
39 74L3173N 
39 74L31T4N 
23 74L3173N 
39 74L$tB1N 
39 74L519QH 

47 74LS^J!M 
1 25 74L3192N 

39 74L3>193N 

2fl 74LS194N 

36 74LS195N 
7? 74L51HN 
39 74LS197N 
39 74LSJ21N 
3* 74L&Z40N 
:s 74LS241H 

38- 74LSJ42W 

7* 74L3243H 

■i'l 7*LS2*4H 

!6 74LS245H 

7* 7413247H 

79 T44J343W 

7B 74t5W9#* 

5fl 74i3351H 

33 7413253N 

33 741^257h 

4E TJLS2MH 

5B 74L3SIBW 

Bfl 74L3230N 

45 74L3231H 

5S 74LS21HN 

W 74L3273N 

1.14 74LS275N 

45 74L327WI 

.75 74LS233N 

75 74LS290N 

.75 74L3293N 

3d 74LS295N 

Dfl 74I.S29QN 

.45 74LS324N 

.45 74L5347N 

48 74L3343N 

49 74LS35ZN 
43 74LS353N 
54 74LSJ63N 

LI* 74L3J04N 

■33 7413336N 

M 74L33C7N 

30 74LS3MN 

T» 74L3373N 

3Q 74UE3T4N 

39 74LS374M 

39 74LS377H 

1^3 74t3384H 

iA* 74LS3BH 

.79 7413390H 

.79 74LSa93H 

249 74L3393H 

1.19 74L5399M 

JN 74L5424N 



[ADWVNCED 

COMPUTER 




:■ n 
: n 

UH 

: tor 
t.10 



.75 74LS470H 

95 fllLSMN 
ITS B1L&90N 

96 B1L397N 
99 B1L590M 



US 

tm 

1 70 

us 

199 

i n 

2 25 



LINEAR 



74H0S JJM 

73MOS 14* 

-■IMG • x-j 

LM1KH JJfl 

LH10SAH 2 Hi. 

LM300H .79 

UM3D1CN/H 33 

UUCHH 9fl 

LM303H 39 

LM3Q0H 325 

LM3D7CWH :>D 

LU3O0CWM J9B 

LM3DBK 1.49 

IM310CH I 25 

LM312M IJ6 

LM317T 275 

LM31BCH/H 149 

LM3I9I^H 1.23 

LM320K-XX- 1.49 

U4320T-KK* U5 

tU320H-»C» 1.2B 
LM323K 
LM324N 
LM339N 
tM340K-xa^ 
LM340T-X:R* 
LH340H-1W' 
LM344H 



4-B5 



LH372N 

LH37BM 

LM377N 

LM360CM/N 

LU341N 

LM3B3T 

LM3«N 

LM337N 

LU390N 

NE531V/T 

NE555V 

KE55W* 

Nt£.01f 

KE5UB 

^E:5aaN/H 

NE56BH/V 

HE542N 
LM7D2H 



LM1414N 1 90 

LMU33CJVH 49 

HC14MK 149 

MC1439N 1.49 

LM1493M 

LW1SKS 

LU1BDQK 

LW1B20N 

LW18WN 

LM1D39H 

LM2111N 

LM290ON 

LM2901N 

! m:'i: 'fi 

OH30 1ST 

CUOIBt 

CA3Q21T 

CUD237 

CA3D33T 

CA303BT 

0>304fiT 

LM3033N 

CA3CHWM 
CA3062N 
LM30K5K 
C4303ON 
CA30aiN 
CA30B2M 
CA30B3N 
CA3CMH 
CA3O40N 
CA3D93N 
CA3097N 
CA3130T 
O3140T 
03143N 
CJUIM7 
CA1190N 
CA340IN 
WC3423N 
MC34MJM 
303424N 



140 



394 



240 

299 
2.29 
199 
349 
299 
3.73 



3.23 
3.23 
4J3 



1995 
7JB 

1 25 

1.75 



a 



t,M710N/H 
LM71IH/H 

LMri5M 1 95 

LW723R'H .75 

'.W33N.>i 9B 

LM739N 1 15 

LM743CK7H 53 

IW741CH-I4 l* 

LM747N/H .79 

LM743NM J9 

LM730CN 3-96 

LM1310H 1.90 



1.M3KCN 
IM3W5N 
LM3WJN 
fiC*«1N 

nc*i»» 
nc*tsiH 
nc*i*4 

BC4195 
1N.N3O0II 
yi.N20O3 

SH75450N 
3N75431M 
3N75452M 
3H75453N 
SN75454N 
5U-J54B1H 
SN75493N 
5N754B3H 
SMT540HH 



2 95 
1 10 
a 90 
*?:■■ 
MO 

i a 
i so 



BECKMAIM 

Digital Multlmecen 

HCK?E£5 TICH HW A.ND T1CH >lt 

P*" «»« "*""/ 

\ J *fdb~ ^ 

P^i * MM - »t HCH inp fmtt bmMm 7lwAra. 
S qaoa *n B 7S* W kh» 
1^TtoiM«ii'DWtt««HKVPii«ntt-tNi4m 

H f4J«tl hOll* 0WBI4V fcMttf * r» li n ax 
V«9M 

t£CH 300 Pfftil Mn ww i n i r J»W 

1BCM ftODWU tb, fr *tnn r B13a 

VC-W t Vinyt Cvn4"BCM« 110. 

DO^ca 0*hH«OjTV«gC*H ...CH. 

HV-Sll M«ft VoHpg* Pr«M 135, 

RP-221 ftPPrgb* WS 

Q-Mn j»C Cun»(H C*mg .. ..342 

DL-34 1 Dftui* Tm< Lw> ltrt 110 

7L-r*2 Sem.'» Trt Ludi M 



PftOTlCTION AOAINST 
iHAHtllHT 0«W VOLTAGE 
SAVII»Q« OM IHtfiaY COSTS 



HETAILSTORESOPENMON-S&T 

1310 B E. tdirain STORE 674 El L,.™. Real 
"nI»Ana.CA92705 #2 TusIin,CA9JeB0 




THE BONE FONE 




FLOPPY DISK DRIVES 

MPI BS1'5VT r *QkK*J 279.00 

fisvjgjri SA+0O-4V 35 i™r'« 245.00 

ShlQWl 300^01 R 3" 47600 

S1hm» Btwigail CompirfiH M«W 

fDO-12040 42900 

PEHSCl MOM) 277 Dual 11*5.00 

WAMStMiEMEWSS'i-Cfl^t 290.00 

MPI B62 BW Oivl. . .._ 33*00 

WWrGO/SfEW EN S 232 Out SV,' .... 395.00 
WAWGO./SIEMEM5B2 2KJU 

MONITORS 

s»nyor si €.a os 

Sanyo IB" 27900 

L»mJ«x 12* 13905 

MttPOlt 13-. HQh RMOtwtoO. 

22 tASi*. OEM Medal 

VM3D00-34Q, .E1BO0 

24Wth 1 3'Cofc* MorttOf, .. 499.00 

Mp013"Co*wTV 349 00 

VAMP 1 SrCotor Momcr . . . 674.00 
VAMP 1 5" Cot* MOfHlOr , . 449.00 



^^Z^CCOhmMEKTAL UWCL4.LT1C3 

*M H*i Cwai CJpatnjrcr Hner ..27400 
IbH MJ Tfr-ucoe Cflrnoitaw . .. .39600 
■HW Ltt-I IfHhmner L»c Hmrttf .41500 
HtM LM'1 LDp<: MonrtDf . GOOD 

*»W l>i l£pt Matty U7.00 

Mv!aitSpc«pAflrrienG«niar .. !«Q0 
■tW U31 Ltw^Ml Conwr-Trv .34000 
IhMlHI EMUmFfiquerXtCouTto 33400 
1U 1** 100 Urti FWAki FrKurey Carter 

149DO 
fV5i» BOO Uhx Ct«o> Prtsott «Do 

IU ifl SO MK: Hjwrwj Frcqumcy CariM 

r70O 

■IHII 5S0 Mhlr. Mirdvu Rvowrxy Cautt 

43500 

3300 



LaotProbn 

■Hi tM Rpm Leoc Prat* 

«4M L/-7 EJcrw^ Lc^c PrA 

NH LM Htfi E<«d Lcqc Prcbf 

3«M LPK-I Upc PrgbB Kit 

L3X PKtX tCZtitCfm 

Mm DM. l^i LcgeaJ Auryn Kits 



5000 
2S00 
7700 
21 95 
2S 
2K1TJ50 



• Apple II. 

or Apple' II. Plus 

1 6K Apple Upgrade Kit $62.95 



$990 



rfc-Sottd Snf VO. 
Ovtrona Pi*** t-O . 
Afptnon If rVrrwn 
Aff*j Clock 
irtror X-10 Syitem . 
lrftd)i-IOC»*roUff 
All Mux S)THneMtr 
16 Ctl Amtjg Incut 
I Cti AflBhv CUjXJt . 
13-bybnwJ . . 
Vk*C*t. 



4174 95 OSesOflhSattor 

1999ft AppJt GnpNcI TiOM 

.1749ft DC rdrti W* II 

18995 Q*k II WCh*c*b. 

24995 Dak II 

17996 P3KJ L3H9 Sy3kn> 

2599S PHHRMtfCyd 

.2499S ComrruxaliaiSr Curd 

15445 BubrtHSothinPM. 

11*55 Caw " " 
14*« 



tH9DO HlQtrnOUCan] Si 75 00 

79300 Pir.l C« 21 *ft 

31995 UtflMofUdDr 2*95 

*75O0 SwoCBBBtM . 5495 

57600 lGKDpaiftlU 6295 

47500 AM*ft*ScC* 15*00 

95500 S" Fisppy C*4n*r 350QO 

21000 M«nto SpMdtti 17900 

52500 fiono*js+ 16900 

M SupitoikK 27900 

462500 C*Jh* 2iOH 



A ATARI 800 & 400 

Personal Computer System 

ATARI 800 $750.00 
- ATARI 400 $449.00 



ATARI 800 IncludM: Commrter Consolo, BASIC Lang. Cartridge. EdueallOfi 
SyslOfTi Masler Cartrldgfl, BASIC Language Program m ing HanuaJ, SOO Oporalor's 
Manual w/Nolocook, Atari 410 Program Recorder, SK RAM Module, Power 
Supply, TV Switch Box. 

aiK >■* *■ m rwibMiM 

MB Cu*-ttl 

jm-: BKn 

;■;:-: H4 ft. 




S4« 



MOO 



ItKUMMMvrrllwv 




Texas Instruments 
99/4 PERSONAL COMPUTER 

Superior Color, Music, Sound and Graphlcs-artd a 
Powerful Extended Basic - M Built In. 

$1099.00 



^commodore 
m PET ^^ $775.00 



KOI K<oi :..-<v~.- 



iaOK CJlf takrri Ehs p«a. 

nu4 





HOME BURGLAR ALARM 



ACP PSICE ONLY 

$189.00 



9 No installatron 

* Protects a whole house 

• Turns on lights auiomaticaHy 
» Powerful oTekemc siren 

* Exit and entry delay 

• Battery dock-up 




vjp Teicos IratAjmenti 

LANGUAGE bIUHSLATOR 
THAT SPEAKS 




*279* 5 



Su» H*l 30000 
ACP PnoB 

LANGUAGE MODULES eobB 

ENGLISH • SPANISH . eAQ r 
FRENCH • GERM *.N ^O** wch 



Tho iriermoat&t thai usos n 

Eechriotogy Erj save Fy«i and money. 

PHOERAMMABLE .'" - 

TEKPEHTURE 
CONTROLLER 

ACP PRICE 

$69.95 

A fully automalkc electronic thermo- 
&1al. t.sy to Insiall and operate. 
Covnpanj the cost: TPI's tempefsiufe 
conErdter is the lowest priced elec- 
tronic thermostat on Ihe market 




SINGLE BOARD COMPUTER SELECTION GUIDE 



BOARD 

KIM-1 

SYM-1 

Cromemco 

SO-SBC100 

At MSS 

CosmacVip 



PROCESSOR 
6502 
6502 

280 

Z80 
6502 

1802 



ACP PRICE 
169.00 
239.00 
409.00 
239.00 
375.00 
199.00 



ENCLOSURE 

Add 29.95 

Add 39.95 

N/A 

N/A 

Add 49.95 

Inc. 



gmmasflftFa 



P.O. Box 17329 Irvine, Calif, 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



FOR INTERNATIONAL ORDERS: 
1401 E Borchaid (714) 953-0604 
SantaAno.CA92705 TWX-910-S95 



CIRCLE 43 ON FREE INFORMATION CARD 



V-/1ADVANCED 1 
^/PRODUCTS, 






STATICX /RAM BOARDS. 



« S-1 00 32K (uses 2114) J"*^^' 

ASSEMBLED Kll I'M™ 

450ns. 499.00 450ns. 469.00 

250ns. 539.00 250ns. 499.00 

Bare Board 49.95 
Bare Board w/air parts less mem. 99.95 



• S-1QQ18K (S-i 00 Compatible) 

• Low Power 

• 2 MHz or 4 MHz lirAllll 

• Assembled 4 Tested VVwW! 



1 MHi 
4 MHz 



. taso.oo 

S265.00 




450 ns. 149.95 KIT 450ns 125-95 
250ns 169.95 250ns. 149 95 

Bare PC Boatd w/Data £21-95 

■Special Piter" Suyfd.flK 450i%i. Kil!, 5^ l 7.00 

Th* VISTA V-80 
Disk Drive System 

* 33^ n>wB ala/apo (MfM&ty ihin 
TRM0 

* 1 20 flay *,"'ir,r* 

* 40 U*c*. p»1eh al HO charge 

Smjjtt dfiwm*1wn t 3WS.OO 

TWa dm* tyitwn • 770.00 

F«i*h*»t*S#rFi tl 450,00 

Two Ora/* cafc** ,• M.M 

Fftjid<».<'.W» t 3 »95 

THE VISTA V-200 FOR EXIDY 

Pn» Slatting a& lew » til 00. DO 




ZhM Jim \'M» 



tfOOf-U IIUE& 3&r* SDL IMH 



Ttj 



f 



DOSOO HARD DISK INTERFACE 

(B-IOOt 



4M0 * ***»• «" 

* D4TA SY5!Ht» WC * TRS SO * 0*ilHK* IW1 

E-KB-t™*(-'R3Blla*ri'. 

I £.„ 

OC^trrfr^-Ajakill 
KMO t»*-*r - 5-t» 



- **rtK* S >V CtaM 




LOW COST FLOPPY 
DISK SUBSYSTEM 

Shugart 901 R Dnves (2) 
VISTA Floppy Controller (S-100) 
Case. Power Supply X Cable 
CP/M Disk Operating System 

Assembled g Tested S1 499.00 

SAVE S300.00 (SI 799.00 Value) 



WATANABE MIPLOT 



ajiirtom 1 rftrjl 6)T>5*M> 

i mm bj.fl.prt cJi*r«l*f 




$1195.00 



,M S STAT.CRAlJI,OA B bi} 

250 ns 450 ns. 

8X, Sialic $20900 S1B9.00 

I6K Sialic 5449.00 5399-00 

32K Sialic S729.0Q $629.00 



ANADEX PRINTER new apple v§™ia» 
Model DP-S000 compact, impact, parallel or 
senaE, Sprocket feed, 60 cols, 
84 lines/nun., bi-d'ireciional. 

New only £875.00 

QP-600QAP (for Applc}S675,Qp 



^tlfi SD SYSTEMS BOARDS 

S^ TAKE 10% OFF! *n asse* 

SOC 4003itU(«bcwdCcNTVmltraHHll S265Q0 I nam 

SBC MO Smfiaa Board CompuTnr UMHjj 73400 39900 

2» Start* Sykixn 31000 44900 

W)B 8024 Vn*+t> Priplat Board 333 CO *W CO 

V ;:;jr, ;r . f .,i| JLi:» 4J903 

Lrpwyy JWOM I ISO? 22SCO 

5DlWC*nipui-flfSi*liiiT>^rtHK - 8205 00 

SDHM Compit^f 5Y*J*m */44K - 700500 



SOOO MICROMODULE 

MODEL 4Q DE5CHiPTlON 
9CO0A i-igie Bwdi Mwocornpiiw 

AchancM &npv Od Con-p 



0801 
MO? 
900O 



obi7 

K20 
962? 
war 
»20 

0529A 



MS5 

Mi03 
66?« 



IBS 

Cud caaa 

aS-eH Moiner Boiro 

Power Supply 

DC lipjl P&4»*r SujXKV 

. I- t !f Pririg Board 

*>Hh PvoclVtrrort Modum 

EUltrad ..! i- "■--.-: R-ard 

BK EPPOM,'N|A>hI Mrsdul* 

£PflOU Prgqrimnifig Hod 

•& Chjrtrtet Piriiie--. t .Q MLodt^fl 

&»r,a -Pfl'jmpl f.'O M«]«|p 

I CK Sffltf^ RAM Uodi« 4 ?0ni 

33K SsatiC HAM *Mnj 

33K Slat-; HAM ?0om 

CjnU £^1*M*r 

hJi>l slfl Prcigraivr^t 1 ''? TnTfi 

ACnjrtA«i Du c c -. Sc .j I/O Mod 

miction' Tppp ConlfOdWF 

12'33 tfO Modi*"* 

CantKi Ciniurr Medu'v 



LIST 

pflice 

I 5^5 OD 
1750Q 

rsoo 

1MO0 
275.0D 
3»00 

as oo 

49S00 

4flOQ 

2 &0 00 
2M0C 
ZOSOQ 
32S0Q 
39500 
60500 
SOS 00 
«00 
59S00 
305 CO 
55000 
275 oo 
35000 



APPLE/EXIDY/EXPANDO 



95 TRS-80/APPLE $54.95 
MEMORY EXPANSION KITS, 
41 16's, 16K (200/250 ns.) 

8 pes tor $54.95 

w/lnstructions & Jumpers 
Calt For Volume Pricing 

* Speaal: TPS80 Schemattc S 4.95 

+ Expansion Interface Schematic . . S 4.95 

* Expansion Interface Connector ... 7.95 



EXPAHDORAM II MEMORY KITS 

* Bank Selectable * Uses 41 16 200 ns. 
+ W rite Protect _„* Power SVtfC, ±1 WOC 
+ Phantom wgjets * Up to 4 MHz 

Eipando 54 Kit (4116) Assem. i. Tested Add S50 

16K S269.00 4BK S435.00 

32 K $349.00 64K SSO5.00 



HAZELTINE TERMINALS 
SALE S 749.00 

HOW uoo S7«« USM1S03 JirJSSM 
MeMUltt SliW HuHISld SI^SOO 
UsM 1<» S94SG0 Wsjcii&m S^.SM 



npf 



prom 11 



'-■■■■■ 



m 



Eraser 

Mocjol UVs-IIE S09.0S 

Holds 4 Eprom's at a time 

Backed by 45 /ears 

experience. 

Modal S-S2T. , . S26S.00 




EMAKO-20,. 

UMSEUEVABLEtt 
1 25 C-»f J. HO Irvr, -vortical 
Fcrrrul Uml - 3S Char *-- 
lan - inwvryLwvr Ch« ■ 
4.5" 1o 0,5" AdiLntjUa 
- SO cnl.'*0 cd douUa 
wdlh. Full Kdiit. ASCII 



Pe-3 S777.CO $509*00 




,..$709.00 

iSabto wilh paraii&i ck sorial 



EMAK022 

PrintB a 1 32 £ol,' lin &. Aval 
output at urno pdoe. 

MIKA20 $1280.00 

flx7, 125 cpa 136 CfTaraclBr^Une 
Full 15" wiaih. Super lor business applications 
requiring large IBM format papar. 



BASE II PRINTER 



« MKinttPtfUinufa 
a 11V2MVAC, 50 
#«rll- 

a T2.M.K. IK v 




■"^TJIl--^^" nEG.|S4900 

ACP Ffl^E $575.00 
OpH^-^I»™r*Scr«flft^fr|)»MCft4V,| . »50M 

Ctf^^"Hflh.5««^i»rA*n»r>W*0fB*h>™ . »QO 

Otf*« "T TnKlrai- F«(rt . . ««] 



Z-80/Z-80A/B080 CPU BOARD 

# On board 2708 +2708 included (450ns.) 

* Power on jump # completely socketed 

• Z-BO Assembled and Tested St BS.00 

• Z-80 Kit SI 29.95 

• Z-80 Bare PC Board S 34.95 

* For 4MHz Speed Add StS.OO 

808OA Kit S 99.95 

8Q80A Assembled $1 49.95 

S-100 MOTHERBOARD SPECIAL 

8 slot expandable w/9 conn. 

res S69.95 NOW S52.95 

SIEMEN'S FLOPPY SALE 

■ Speciat buy while SIEMENS 

Supply lasts. S429.00 

• 8" Drwe with Double- SHUGART 
Density 801 R 

• 90 Cay Warranty $475.00 



ACOUSTIC MODEM 

NOVATION CAT 

0-300 Baud 

Bell 103 

Answer. Onginata St 69.00 




DATA BOOK* « COMPUTER BOOKS 

i*H MI.I MCS » Minu* til 

399 *it*l MCS 4d Minml .4tt4 

4 9S AMP «*Q* M.nuil E.4S 

.11 399 MIO Sc**tfcy BaL^c*. 4 99 

399 AMI MOS/LSI C«i 3 93 

399 01 H05.'L5I P*l. 4 09 

TM Hvn. AiWlsg Olbi«oolc 499 

■IMCSUWtflvU TjO Tl Lui*V Csnlrel D«a 399 

■■sacs 





FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 

1 . Proven Quality Factory tested products only. 

2. Guaranteed Satisfaction 

3. Over $1 ,000,000.00 Inventory 

1980 CATALOG NOW AVAILABLE. 

Send $2-00 for your copy at th» most compioto catalog of computer products. 

A must lor tho serious computer user. 



MICROPROCESSORS 
zaoai lebtic-fMb s'.b?o3 

ZMM 1B-tf.ri(,t4K E4H00 

zao .'oji 

ZMA 14 90 

F^aiJBMI "ESS 

3450 IA9S 

CD 1 002 13 as 

BOH*. il;o 

OOflOAHMHj «!K 

3AU404S 1B-»S 

eorjs-i i*« 

Ml "SO 

wo«a i4.ua 

?W3 **E $<4>*<i*-z* 39.B5 

TH£=3Wjri. 4B« 

CP1&W 3905 

BKK? 1l» 

B507A 1S.« 

WOO.. H.Ti 

SBGQB7QUH: 1 9 *S 

ship i^as 

bom i*as 

97S9 4I> aii 

B7** t-'i as 

»00 6495 

•»» w» 

ADVANCED SUPPORT 

AMflSH AhIb, Proowwr 17500 
051?AnttPr«*iior. liT600 

M13Unw Tinwifl. rasa 

AM351T OUA C«Plr5llw 1B.*S 

AMD519Uin*raillM»vrL4:l IB-W 

I-0O SUPPORT CHIPS 



lao-pio a -s MMf 

iBOA'PH> 4 0MHT 

240CTC 3 5 MMi 

?.K*-<rrc 4 mm* 

ZK-tltAA 3-5 MHi 

aOUHHU 4 MHz 

zao-siovo ijMHi 

ZSOA'SKLVH 4 D MHZ . 
ZaMHx 

ZBOA-SlCVl 4DWHI 

ioo-sia^ aj MHi 

ZBD-SICvO 40 f-Aite 



8 75 
ia.»s 

8-7* 
13 95 
3a« 
3*95 
Hi 91 
S40 

3A.40 

is 9i 

. »40 



©080/8005 SUPPORT 



8155/fllHbQ.. 
S755 \X> talh E(«fl» 
0M2 CV" rUrrtCfln: 
BM5/745 !3S D*»d* 
M 171- OH I/O 
Kl+Prer-Tylfll 

SJISOvlOWnVV 

53?4 r>Kk iSw , 

Sa?4-4^MH{) 

sa^e Bui ptiv* 
BT;c Bm t>mtr 
8338 &fl OwflroT 

iaai sys cwi. . 

eisi ptm irO 

8353 IrTl Timer 
B355 Pri>a I.O . 
B357Praa DMA 
■;lj P^>a lit 
targ CRT Cor.lralkir 
B279 Pina Kovbewrd 



. :■;■:■: 

84 M 

,3405 
3fi5 

.275 
525 

275 
?» 

9,75 
3« 
3i75 
550 

550 
.69-5 
:cr,r, 

£50 

It 95 

iT.oa 
i j '. ; :, 
■ n ■■ r, 



STATIC RAMS 






- ;-J 


251» 


100 




ItUHUOM 


I M 


1 25 


90 




LTlL«250ni 


I H 


I 05 


1 15 




tilt 


I 7t 


315 


355 




21 12>* 




205 


3aa 




noi-i 


ttc 


2?fl 


2 5& 




2U4L'250n« l*T>l5l 


§M 


;» 


ft.30 




3114L4SO*-!, ,«H51 


UC 


525 


a.7ft 




40"250>nt 


P'Jtt 


T50 


flflKJ 






5JI 


595 


4 TS 




EMM*2C0A 


■ n 


575 


7 95 




EMWMoa 


7-BS 


725 


525 




EMM4KM 


l?K 


use 


095 




510 itE 


:'<" 


7.95 


7.25 




AM Oi 1 4tO-'J| 1 


ICtF"- 


1035 


035 




AMOS 100.' Jl 




1IW 


1035 




1101 


I H 


! 75 


■ 35 




PJ1 25VS 3435 |45 rtTj 


IJC 


H35 


B35 




5505 ITE * ! C*AOS 


ro; 


ma 


7?a 










7 3a 






3a: 


33a 


3.30 




7 1 * 7 ■'.!-.*, "J.*.?. .1 K i:a 


c >aai 10 91 


is*i 








DYNAMIC RAMS 




41B/4llil IBKOi r - r -i 






S7A 










54 91 










505 




40H4Kxl flBiPrtU 






4 05 




4C40 4>; s 1 i ?2 Plnl 






4TH 




4A9G 4K '< ■ 1 1 6 P.ci 






)M 




3IO« 4Kn 1 ■!"■■■ 






4 73 




i:;: i»; ■ l ■ if- f-- 






4 55 




i.'ij' T 95 Aitif 

Ban ! ,. D*r\ 


1103 


105 




5270 4 95 RAMS 


KOU 


705 




sno :i--is S175.0O 


6604 

C0O3 


4 95 
150 








SOCKETS 




aPiH 


L: F\-| ■':'.: 


I wir* wrao a Lanrai 




.^a, 








S 


15 




■W 


4^ 




■4 


19 




X 


50 




ie 


30 




3B 


93' 




■8 


34 




50 


B4 




:;. 


39 




50 


93 






34 




TO 


1 10 




34 


38 




85 


1 70 




2* 


43 




1,14 


1 ^S 




M 


58 




1.35 


i o 




40 


90 




140 


IBQ 








ZERO fNSERTlON FORCE 




1EP* 11 iO 2Jpi 


; :■:.; 


4rJPVn 


110 71 





FLOPPY DISK I/O 

rii-ji a'tM-vflopw 24ta 

jPtllTJHBC Floppy 49«5 

I TBI ftmrtKv -2 BUS 

■ MH-Oi DuU FfcWT 38«a 

tuRO TflS FVppds" llvi 

A/D CONVERTERS 

B7QO 8 bl atmry 13 50 

9701 10 »l U" i-v 

B703 B t>l r5 

94GO V&l Id Prta Corir 

BTlaJVj&ST'BCD 

i a:: 3L E '.':■' 

HOSLftfltxl 

OACOlDlaA 



LED READOUTS 



Q M Obi Ciimi* 

D Red Cflrw *»* 



aeoo support chips 



U10 ■ Z-t ■.. \; P.-.- 
QftSOPlA. 

eaai pia . 

H28 FfHtiri In- , . 
ftft34>l 5l2iJEptttn. 
ktfi<i3/MD4ei05CRT Conl 
fifli4TCotwCflT 
BaBOACIA . .. 
MS! Saml Adirtm- 
MWfAaijfr. 
UUMaduiVtW 
C-3 ? 1 A 1 0MHz DSC 

ears ... 

HflO Bui Cn* 

MCUMfta 



4.75 
505 
5.50 
9 95 
IB' 95 
3QB5 
1095 
595 
565 
1095 
11*5 
25*5 
525 
. 205 
1905 
2A.05 



Mh 

hum 

OL7B7 

nam 

FNDHL SOP u 

RklCWJSWl EflO Hpt B-r. EjHu* 

FJitftOi' i.V.101 KX FW Cy.-. Vii* 

FN05H W ftK Caw. A-aJf.-* 1 

FaIHK 5CO Cnwi tamw, [ifnl 

FilOSM 500 Cnn}* toim Lrtia* 

BO Far? torm Cjiicct 

Iff ■» M Caw; Arnh 

-*5»3 7340 BO W 4 L i< trk^KoiM 

Nfa»?730l] EOl BjH * i ? Sj« [Hon telD 

■HWfli- mi so? a ■ ' 

TBJ» 

rat 
huh 



73.00 
13 SO 
T2S 

1395, 
395 
595 
&9S 

TV CHIPS/SOUND 

AV3B10O ! 5 Gurr+i ELW 4 95 

AV3B51 S Cote" Co--..** Br 7 95 

>.v:t;r.,-v H:.i:-c:-GjT-; >■.■', 

AY3M03- 1 rt*iii* Girr* CALL 

ArSBCOt-i Wi»r>Ji ■Ga-n* 930 

AT-MtoJ-i SntajlTQ Gi'ianj, BS5 

A¥3*anrjiSoi 1 idGen*r» J i>' I2BS 

SHT C 4;Tii5 cundGf)rll , riWhf a4i 

MK'13:'I 3 '■ Ti 1 i>r>Ui Gifl 9 flj 

MM13i3 Piflsci-BH 3fti 

LMiaSSFiF MKh,i*-Dr 3 OS 

MM5T10diN-5C Coicy TV. X05 

MM57 104 Clock. Oin 375 

pr UcOJilor *'A»a^. A 95 

MtRVodulilc »05 

WAVEFORM GEN. 

K^FuntlenOan 3.95 

MC4Q74VCO J 05 

tMErtJ* VCO i 95 

KrVSOft F«nc1fln r^irterilo- 5 35 

SHIFT REGISTERS 

VMSOOH 0vll23 50 

WMMMN OwUJSB 295 

WMiOOQH Ov»l -28 2*5 

ISlOAOvU 100 . 1*9 

334>l3valK 495 

335140J.0FIFCI 1705 

3J57 0u*3SO . 595 

9409 «e*4 FtfO. ■ 34J5 

VHOB lOBrtlSvCKrarvwr *9$ 

CTS DIPS WITCHES 

CTFa»7 I 75 CTSZOOf/ 1 7ft 

CT520C-4 175 CTSWfrft 1-95 

CT5305-3 1 75 I^TS30flr4> 1.95 

CTSKT-G 175 C»S?0e-i0i95 

CONNECTORS (GOLO) 

PB25F>iR5733l 325 

CB!S: r tnri .3 73 



5*t itrHiMd. 5*1+ 
23/A4WW-5T. WW 
43r1VBW,W.SrT. MOT 
50/1 » S-tCO Comatifii- W r* 
50/1 OJS- ICO Gcf»nc*6r f 



If* 50 
2 95 
550 
4*5 
395 



riLjn 
MANIA 



;/tl i, 

no n 

ITD 1 




XAB04I MO HH ftfrl AhSlf ngw Of 

UMHZ JM Hfd truAijjf.BiW 

lUUtiDU HO HH Owjrtri, CA 11*1 ff 

XAKKtM HO RK) C*w br>E« FV. [» 

UM3D5I K» CW C4nYT, rArit Ri{M C* 

MW0« HO tXtri Csmm AhW Ltf -jf 

XMW51 HO Cwi Ottftls-CH.iffca 



lllil SCD2K FWM 
1B33 SCO 35*1 4 RM 

1 853 CO B t* tin 



ft*. COnn Anflrp uA tf 
. &4rt!*iCAUnpF 
■ Com Cj?q* rta-i C 



1002 SUPPORT CHIPS «uil«i 3» t«- tjrw, aaw *iqM w 
2a00 

1(195 

1095 
10 as 

1B54CDIJO 493 

lasrcoi/o d9i 

1851 1293 

S902 SUPPORT CHIPS 



H520P1A 


750 


4322 Mglt 


11» 


W300U3. 0O3 504035 




653? . . 


190a 


Bjai 


1995 


PROMS 




2708 450"*. . 


flja 




740 


17G2A . . 


40! 


2732 


7445 


2X16-3V 


29 K, 


27ie-av. i2v 


29 9£ 






EaUAO 


1303 


5204AQ 


tJB5 


■MSftlO. 


3EO 


3ALE ft223 33 KB....... 


...,2.0ft 


825115512 nftfTS! 


1895 


fl75l23 32r.8 


490 


825125 35* K4 


490 


825139 355/47151 . 


490 


83SS30 517K410CI 


850 


87S23 


495 


87SI3-1 


14 95 


87SS37 


14 95 


NOTE: we PAOQRAU MOMS 



CHARACTER I 

3&I3-GQ! ■ j&V} Upper . 

2a i Mxn \tflii lomi 

3a^3.AcM3iaVlLowv 

UCM4571 

MCMBITIA 

UCU5574. 

K*CMa57a 



10 SPECIAL PURCHASE 



Lt 1 1KO J/ ET AntJiog Mulr< A £■■ 

ICM J041 Piec^on SlcfrWU^ 

CM 7201 CMOS LLC StopwaltlVt ntt 

(CM 750T On.i*lc C-amrpNn 

iCM ":03 £c.i". tt*zi-Zi C?--.!f ■ 

ICM 7200 Clock, OwwiIqt 

CL7107 3', D431A/D;LEC> 

UC14J31P 3'p fro,! A/0 Conurta 

-CL03'. I VqHmj* B* l*r *r3g* 

LM anon La.:ler, Op Audd Amv 

LM ! COC-N PLL I'M ami u--a 

Ltf S07OH AM Rjtto 

LM IHW ^'ojrvl fiun iC 

LM 2-XOH Ouia Ar^tar 

i.M2Miri:i.u, OuAd Compaiam 

LM 7&1 r If F-E-a to VdHCoth 

AV-3-39AO *■-, d.311 DMM 

AV -5-3601* 401ylMi DVM 

MEM *WS ■Mai'El Snv>tw De'r;t C - 

37 &M 32 tr S Prom IIU 34C0i 

GllJj.iAcnar.'ll- UcVB' 
ULN 2C01A 7 cnnrji &m,aF 
DufiiKj 1 ECLParn 
MCU M»S 84 w Sialic Bjrn 



i i K 
in Dd 

1 1 3C 



7520.'25 

t4Hrl4H 7/1*9 

MV5014C*>C 1/109 

r4S8.S 3-M 0* 

JaHDaK C 05 

LM323K a OS 

MC1373 6 31 



LW 177 
IV 38T 
LM 3302 
L M 4358 

PC * --It- 
n-4- n 




15i^5HI*:HAUH211h 
-J3h5i*i-: nAWi !J n 4 1 
(37438II 
707 tp-ci Eoard 
;-C.n, L -nE.t3rasn|* 
77050 71 8 EfHomrtnYW-Cl 
Pf,»!t j-.e Ccc» 
ACPffciSlriedfjM&jftni 
yactw BBOO F- 



COMPUTER $PECtflLS 



0ISCOUHTS1 ubt *ali= 
Apc4* II Pfej* inVl 8K 1195 900 
PET 7001-10* 905 80S 

e*Cryfic-c««r*.niK 1W4 

&e*n*4ntrj 5 rt |l< t900 B33Q 
■fenjOT I */3L3K CALL 

naeai Mc/waft* s«95 < Hi 
IPftl l62OrJ404P-D 3205 2845 
AAKf tOPftOCO Oftfli 0T5 

CrnlrOrtClMcrOS- 

swicioiao 



e 43 



Lndai 1? w :■■!;, 



595 525 

905 795 
13441150 
IWI :";:■/ 
705 735 
B05 7ft4 
090 750 
$44 449 
II BO 1094 



TrBncom T-100 
Traricorr. T-200 

S*rY(D 9' Mcr-lP 1 

Stfiva » 5' Wao-lor 



144 

•Til 893 

375 349 

591 525 

230 109 

203 349 

208 210 



FREE CASSETTE 

lh punzhtE* ol AEarn BOO Or AUi 



■fiinil UlWltl 



1450 
■450 



U ARTS/ BAUD RATE 

Tnm»2Bi5V i?Vi 39 

AV3l0i3<5V. irVi 40 

AV5lrJiAA*l5l2rVl*Vr 89 

AV5lr315A,'iB53i5Vi 49 

lM r >(-;i- 15V 13V1 li 



VWTA bv VERBATIM OJSKETTES t2.« 

100% CERTIFIED EHROR^FHEE! 
a 11 1*1(11 MIHl LKIXlTT liriLE-IIKl 1 . 

rvrt K\£mt]in ipftccwug 

LTOi tt IticrU "fii F? it $79« 

!M'0 10 «3» -rt *'< i^t* (•: DH 

535-lE ll Mow mri Ufsje.i MtS 



< /ill 



i n 



095 



■4S403 
7350USRT 

't.'lCA-.-r;.-, 74 05 

aALITHf4T» 094 

1195 



4703 



4'1- 



WQIfrii 

COMBOIS 1495 

KEY1BOMD ENCODERS 

AV5-23T8 1375 

AY5-350a 1375 

NHI45 0*5 

740022 995 



w 9t 5* stum 49 Tmra. s ii 

S*3i4 lUWjtHjra J-jriKiL M*i 

W14 IBMsNiliri'Urqtai 3S95 
» UTUIKI *IU KilLIIHl 09VILE UI1TTE h 

EM 0' Ssfi ittn^W 5A «1<j kM V 4( W 

4-10 IJ>t!MKart tKf HViAtCCi IfK 

■0-li ir ■':< "i : «(■■' 4115 
a II T1IK1 U*(U-UHt Mlti HHTT S » 

57781 5AS«ttML TR5H*c 4415 

3771,3 19 IM>| hUrtSS Af« lit 44H 

577-1* I^JH^IrCTOl 44H 

a I 101*. CLETTIf 1 HHFTTl! 

t Eftjp {]] 3LT 5A9C DM1-, 3740 4TJ H 

F04CG32 37wjftl^t Cuset, 9^*] 4*9* 

■ 0433-01 Jtfri &u»£V«4 T 3ND 57!k0' 

J Mao-ai 'ivyi Duic ical touta Se»ar h J.'ID |*» 

VOLUME DEALER PRICING AVAILABLE 



SOCKET SPECIALS 


taPirt-JWL 5 35 


t8 Pn iwSrii 40 


18 P*i nw*<2L 53 


20 Pfl *W-2L 73 


40 Pin IMftVft. 1 43 


lftPwilfl >» 


22PiniA 15 


■- . a ■ ie* MDuma pnemg 



TnHK Uia fihaov iWC. WEA. 
AMEX. CB. & COO CCO ><wH 
2drV«ce44 Cnjjvija Cfttrt C4U4 



M4 5200*0/ ifM 

2 ■» Ffl/ kv/lKa add 32c 1fr< ikU- 
I4AV «m. F&r a- add 7&i "3/ podr 
I4A* «* FOBElOM Add «0S 1>P- 
(»rtg arnfthand-j^Q COO* J l K t*t'* 
Hoi •tiDcn-.tto iM rrt»t 5s** 
■■•— ■. ,; -r. 1 't i" -■ --»t Wt' •*- 



74C033 



', * ' 



RETAIL STOHES OPEN MON-SAT 
V 31 'B" F. ErJinger STORE 674 El Camino Real 



STORE 1310'B"E. Edinaer 

01 Santo Ana. CA 92705 

Showrooms. Ratal!. Warehouse 



#2 Tustin, CA 92680 

Specializing in Systems 



P.O. Box 1 7329 Irvine, Calif. 9271 3 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



FOR INTERNATIONAL ORDERS. 
1401 E. Borchard 1714)953-0604 
San!8Ana.CA92705 TWX: 91 »59 5-1 SB5 



CIRCLE 44 ON FREE INFORMATION CARD 



> 

C 

a 

c 

CO 



'0 
OS 

o 

as 



SOUND EFFECTS GENERATOR BASIC Kl 

t«W '-1*1- E.LtC ?»H i CI HMEI IT .Pail-m.f TO' lulLG ' £■■-* «N 
lOONC Cf[(K £f»[*>T(* Hl lh4uT H1H0I4C * rnilM, Ml IUPFL- 
OU HlTH t~K liTt»T7 tOAO CHIP PLLI AN ETC-40 *\C. QMIHU 
iLfll I'OO PT *CiRt) KITH H-PUT4G akmj LA'rjb>T mTAuCTlHi. 

1 1 in? 1*0 •M.tft IT • i»*v( Tg IUILD * CdtniTfial CJP'ILI V __ 
-Ht> IWABI, LDCeHDTIVXj IIHVI, l r IfL a.4,1,: , Ht(>l, tlC.EJ? 
icfl 141 PUflUiUf. tut- hlTChft > OT-m [iviki.it LMHUnL Ml 

fffj *U»tL' {WLT I TCP f **&**& ■ £LII'Ea*J, CaP-JRl 
IE-M f ItH, UEI.H, 7V7JJ TMIN.lrt.Tg* m4 }> fl b 
TEW. ^..^.^ KIKMI WUlil.K ,.„„, If 

117**77, ft ia^D C J3"' 



;-.;■:;: ii 



4w rntriujmiwt DBt> Se qb 



■.DIJCCM FOB *?Q»* 



-ran: — rrnr: 



StrobeTube t rTrigg er J LED 

H " — _EI>-B Fl«»h«r 



'rV 




120 VAC 
Xenon 
Strobe Kit 



IS Wheel of 
"»* H Fortune /<£ 

(Sei30BetJli3Cll3l3E[3(S(2l3BBS£S 
HIGH OUTPUT SILICON SOLAR CELLS 

«[ H&H S.TK1 I Mi LINE Dr TXIE MA HO Tip riM CELLt ITItlErl 
KWWtl LILNT OIUCTLl l-.ii: ILCGfUEITI. tp.Cn CELL (EhllUTEX. 
lnr'ClI'MiUll ."' VOLT "IE LIMfllTEi CvlPIhT II 1HP.W ML Car. 
tOUICT CELL! in UN 1(1 FH tIK !«.UCi 4 NCI CDhliiCT CELLS 




CM HSIE C u*I [« z . Km 1 



other nrei in lute: I* 



Ski tUfiPEM tfGti I «|CE 

' 1A GILL ittKi CZilJaj i;„7v 

• U? tlLL HO* t2U&5 13.00 

' HtfdE GILL W»u W\\5i IS^D 



3" VI SELL 
J" 1/? SELt 

1" *-., I CELL 



JG-Jrw 



CJN15B 






K^CHAItOlAftLE Aft ttlCADt 

U SCO-EXCELLENT CONDITION 



^ 



cm* 5 7»< 



C= 



CHANEY 



■ Win.mum H'tWr SS fll 
* PUjh mcfudi St.M lor pwtuji 

■ Vim. UC juid COD tec mud 
■ Phm Qfdtri iri wvliomv 



P.O. BOX 27038, DENVER, CO 60227 (303)781-5750 



Sere) toi an free uiam calaloa of unta ■ 



CIRCLE S ON FREE INFORMATION CARD 



PEE WEE BOXER FA N 



HiC»r"rt5ilD7FL 

M9VACXCFH 

JlWKfMrilW 

TtlviM^ri 



NEW S1 3,60 Mch 




8,000 mfd.15VDC 

MtrvkKlrohritc 



HHD— 



Litcmf CilMKlt) ■ &AUI paduy* 
3-Jrt(-teng.. l.irir-(! 



DUAL 50K SLIDE POT 

ILntirtuptr Sl.JJJiach ( 




fcnooi few Blkd* p-e1 1 ?0* nch 



50K SLIDE POT rs* EiC h 

a u d i ii 11 p4f 




• 3- « .'? iKti !-iing * J -3 .'I UXH VMM 



REED RELAYS 

HSVOLTD.C. 
NORMALLY OPENED 
CONTACTS: 1 ifnpman. 

iwllcfr — £ amp mix. carry 
BODY SIZE; jipprox. 1 inch 
lojig ' i inch high 

S.P.5.T. IRttohRlcoI! 

--^■^J . — 51,15 oach 

D.PS.T. l20Qohmcoiii 

(1,30 iach 



3.P.S.T. 750 ohm coll 

tl.SOMCh 



ALCO HEAVY DUTY 

MIM I ATU RE SIZE TOGO L E 
» Ft*- ltd. ip mmpi f. 130 *ic 
- Cotil#cti: ichHI »U«r S.P.D.T 

■ B&SyS-iB-.*16- Bit. 

i-jHrt0>h:*l body ] .-i" high 
? I.SOvtChuMKRi 

- -rrra, - 




HOUSE MARKED 
OARLINOTONTRfMSISTOR 




10HM1T5WATT 
Wl REWOUND RESISTOR 
S1.7£e»ch a 



& 



9ta" long, lti'8" dli. 



IS44 iOO EB 0*fi C N N EC TO B 

TIN SO L DE RTAI L . 1 M"k .2»" 



LAFiaEQUANTITrESAVHILABLE 
H.35 atch 10 Iw 112.50 



PHOTO — FLASH 
CAPACITOR 

1100 MFO 330 VOLTS 



JW'll'A" 
J1. 50 Each 



3x5" OAKTRON 
.SPEAKER 

3oz. Mignet 
AOHHImptdirc* 

92. SO each 
LAROrr QUANTITIES AVAILABLE 



ALL CLECTROfllCS CORP. 

WS S. Vermont At#. SENO FOP OUR FREE CATALOG 
Lot Ancj*l*L CA 90006 
1213) 3 B0 8000 



5lor# 1 tttimttau tt HtKJi* 

Hondiy thru FrkJiy 

Sllyrdav 
10 AH -3 PM 



TERMS 

* QutntHlH LjrnllH. 

■ MJn. Order HA.QQ 

* Aod J2M 
Shtppirtfl USA 

+ Calll.ftn.AddS% 

■ Pronipl ShJpcMng 



CIRCLE 41 ON FREE INFORMATION CARD 



LONG PLAY 
10 HOUR TAPE 

RECORDER 



Top quality AC-DC cassette 
recorder, modified to provide 
5 continuous hours of re- 
cording and playback of true 
fidelity, distortion-free sound 
on each side of cassette for 
a total of 10 hours. Unit has 
many special built-in fea- 
tures. TDK IW180 cassette 
supplied. 



tM*»* m 



«u$125.00* 



PHONE RECORDING ADAPTER 



Record Incoming and outgoing 
calls automatically with this ail 
solid state unit connected to 
your telephone jack and tape 
recorder. Starts recording when 
phone is lifted. Stops when you 
hang up, making a permanent 
record. Easily installed. No 
monthly charges. 
FCC AFf ROVED $24.50 



VOX VOICE ACTIVATED 
CONTROL SWITCH 




Solid state. Self contained- Excel- 
lent adjustable sensitivity. Voices 
or other sounds activate and con- 
trol recorder Uses recorder mike or 
remote mi Ice, 

2» i 1H x W $24-95* 



% 



Phone call Adapter $24.50*. VOX (24.95 ', ('plus 
$1.00 ea. shipping £ handling), 10 fir. Recorder 
5125.00* I' plus $4.00 shipping & handling). Cali- 
fornia residents add tax. Mail Order, VISA, M,'C. cod's 
okay, quantity discounts available. Money back guar. 
Free date. 

AMC SALES, Dept. 19 9335 Lubac St. Bex 928 
Downey. CA 90241, PhlM (213) 869-8519 
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APPLE EXPANSION KIT 



Memory add -on with 
instructions 



$4750 



IX. 



1980*49 





i/idea 




I/O PORT 
*2. 95 

8216 

auscwr 

2708 

W24** EPS* 




r699°° 



8038C 



VCO Waveform Gerv *<^r- 
w/slne J 2*~ 



MORE CIRCUITS" 

B038 VCO Waveform Gen, 2.55 

4116 16)Ml Dyn SAM (300m) 6.00 
4116 161txl DY!I RAH (200ns) 7.00 
11141 lkx4 Static RiM (450ns)4.7S 
2114L IkxA Static RAH (250na15.50 



12900 



Leedex Corp. 

12" BLACK & WHITE 
LOW COST VIDEO 
MONITOR 



TRS80 

16 K Memory Add-On 

With jumpers and 
instructions 



CONCORD 

com PUT £R 

componenn 

1971 SOUTH STATE COLLEGE ANAHEIM.CA, 92806 

vis* (iasiirch'bci tTiii\fri7 rtciT «i*i«wiioroi»iioo(i 

NO COD *' •' »' ■»HmfL , <K)0t,ji>»ofjfii,[(»i«j(1cm-.-C»l BIS ADO 6' 



CIRCLE 48 ON FRFF IMFClRUiTiriM niun 



Apple Disk 
Apple Keyboard 
TRS-B0 Keyboard 
TH5-B0 Recorder 
TRS-90 Single Dialt 
TRS-B0 Double Disk 
TRS-B0 Model Keyboard 
Pet Disk 

Pat Tamil nal/Comp 
Morthstar Computer 
Soroc Terminal 



3.75 

B. 75 

7.75 

3.75 

3.75 

6.75 

7,75 

7,75 

15.75 

11.75 

10.75 



2716 




16 K EPR0M 

$1950 



450 ns single +5V 



-* 2U4L % 

^450 



t024x^ Static R, 

450 ns 



16K 

STflTIC 

RAM 




SlOO MEMORY ADD-ON 



'* FULU STATIC OPERATION 
•» USES 31H TVPE STATSC RAHSMS 
,•* *S VOC I SPOT AT 1ESS THAN I MiPS 
I" &AHK SELECT AVAILABLE BY BANK PORT AHO 
B*»r OYTE 
" P1IANTQH LIME CdFABILITT 
" AHOfcESSAILE in 4): BLOCKS IK i): 

IHCJtEMEHTS 
** LED INDICATORS FOB SOARD/BAMX. 
** SOLDER NASC ON eOTH SIDES OF BOARD 



ASSEMBLEO 
& TESTED 



249 00 



California Compuicr Systems 



RAMSEY 
ELECTRONICS 



PARTS WAREHOUSE 



PO BOX 10101 
Rochester. NY 14610 
716-381-7265 



We now have available a bunch of goodies too 
good to bypass Items are limited so order today 



MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 

HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY. 



FM 

MINI 

MIKE 



■ 



A super high performance FM wire- 
less mike kit" Transmits a stable 
signal up to 300 yards wilh excep- 
tional audio quality by means of lis 
built In elect ret mike. Kit includes 
case, mifce on-oll switch, antenna, 
battery and super ■Instructions This 
Is the finest unit available 



FM-3 Kit 

FM-3 Wired and Teslod 



S 14.95 
1B.S5 



Color Organ 

See music come 
alive! 3 different 
lights flicker with 
music. One lighl 
each for. high, 
mid-range and 
lows. Each indi- 
vidually adjust- 
able and drives up 
to 300 W runs on 
110 VAC 

Complete kit, 

ML-1 

$8.95 



V»*q Modulator Kll 

CDrwcrla ar-y TV lo video monitor Super 
SlublQ. lumBle Over qh 4-C Ryns en fi- 
lly accepts ltd video signet Bestuni.ion 
in* marts!' Complete kit, VD-i »7-9S 



Led B I inky Kll 
A great attention get- 
ter which alternately 
Dashes 2 jumbo LED:. 
Use lor name badges, 
buttons, warning 
panel lights, anything 1 
Runs on 3 to 15 volts, 
Comptete kit. BL-1 
$2.95 




Super Sleuth 

A g u per sen sit i ve a m pi i - 
tier which will pick up a 
pin drop at 15 feet! Great 
for monitoring baby's 
room or as general pur- 
pose amplifier Full 2 W 
mis output, runs on 6 to 
75 volts, uses 8-45 ohm 
speaker. 
Complete kit, BN-9 

$5,95 



CPO-1 

Runs on 3-12 Vdc 1 wall out. 1 KHZ qood for CPO, 

Alarm. Audio Oscillator. Complete kit (£.95 



Call Your Phone Order in Today 
TERMS: Salislaction guar .intend or money 
I r.OD.TBdS't 50 Minimum O'nVt 
S6 00 i lot 510 00 add : 

limn 



CLOCK KITS 

Tour old favorites art here ■gain. Over 7,0 GO Sold Id Dal*. 
Be ona ol the fang and order yours today] 

Try your hand at building the finest looking clock On the 
market. Its satin finish anodized aluminum case looks great 
anywhere, while six .4" LED digits provide a highly readable 
display. This is a complete kit. no extras needed, and it only 
takes 1-2 hours to assemble. Your choice of case colors: 
silver, gold, black (specify). 

Clock kit, 12/24 hour, DC-5 $24.95 

Clock with 10 min. ID timer, 12/24 hour, DC-10 $29.95 

Alarm clock. 12 hour only, DC-8 $29.95 

12V DC car clock, DC-7 $29.95 

For wired and tested clocks add $10.00 to kit price. 
Specify 12 or 24 hr. format 



FM Wlr.l.n Mike KM 

Transmits up to 300' 10 
my FM broadcast ra- 
tio, uses any type Ol 

mke. Runs on 3 to 9V. Type FM-2 
las added sensitive mike preamp 
itage. 

-M-1 kll IS.iS FM-2 kil 44.95 



Whisper Lighl Kit 

An interesting kit. small mike 
picks up sounds and converts 
them to light. The louder the 
sound, the brighter the light. 
Includes mike, controls up to 
300 W. runs on 110 VAC. 
Complete kit. WL-1 
$6.95 



^ 



Tone Dtcoda/ 
A complete tone deco- 
der on a single PC 
board. Features: 400- 
5000 Hz adjustable 
range via 20 turn pot. voltage regu- 
lation, 567 IC. Usefuf for touch- 
tone burst detection. FSK. etc 
Can also be used as a stable tons 
encoder. Runs on 5 to 12 volis 
Complete kit. TD-1 $5.95 



Car Clock 

The UN-KIT. only 5 solder connections 

Here's a super looking rugged; and accurate auto dock which is a snap ec build and 

install Clock movsmsrit >s completely aissmbled — you only solder 3 wires and 2 
swhiehes takes aboul 15 rtiiflmtji 1 Display is bright green wiin automatic brightness 
conuoi pTiDtocell — assures you of a highly readable display, day of night Cemn in a 
satin finish anodized aluminum case which can be atiaehedS dilf Brent way* using -2 aided 
tip* Choice of stiver black or gold CHI (specilyj 



DC-3 hn 12 houf formal 
DC-3 wired and Tested 



S».H 



Universal Timer KM 

Provides the basic pains and PC 
board required lo provides source 
of precision liming and pulse 
generation Uses 556 timer IC and 
includes a range ot parls for mosl 
timing needs 
UT-5 Kll 55.95 



Mad Blaster Kit 

Prod uces L O U D e a r shalleri ng a n d 
attention getting siren like sound 
Can supply up to tS walls of 
obnoxrO us audio Runs on 6-15 VOC 

MB -1 Kit 54.95 



Siren Kit 
Produces upward and downward 
wall characteristic of a police 
siren. 5 W peak audio output, runs 
on 3-1-5 volts, uses 3-45 ohm 
speaker 
Complete kit SM-3 $2,95 



Calendar Alarm Clock 
The clock that's got Mali 6-.5' J LEOs, 
12/24 hour, snooze, 24 hour alarm. 4 
year calendar, battery backup, and 
rots more. The super 7001 chip >s 
used Sue 5x4x2 inches Complete 
kit, less case {not available] 
DC-9 $34.95 



Under Oath Car Clock 

i5 :•* hour (Jock '-- 1 tci'j m ii' pittite cue tenure* 
ft [umbo RED LEOS »;ign Kcurecy < Wtv> p«y 
J Mnre rtrwlmp dup-laVr IH'in*t tinlh tgruEton and 
JuD*y mill uclioni Ontiprji dim, nun jludfiir ,;an, 
■d|uiti d-i&iir io Hiitvenf injhl tared 
oc- n eiecii with mto siKkw tar.M hi 

OM-T dimrwr i.axp'.tT U H 

AddUPDOAtty end Te« 



60 Hi Tim* Bit* 

R«n> on B-19 VOC low tun»nl (2 Stni} 
finftr-fnOnth accuracy T9 I Ki I t 

ta-7 Al«v i'J K 



PARTS PARADE 



Video Terminal 

A r OT pi (I r'f t*l l-cgnrHh nod lEind M-ont i ■Ceo lorrr ma ■ certj fl pqu-rti only an ASC" keyboard and TV 
i*r rp tnjccwner aeijnip'*rn1«-m.njl uml ftfm'uiei, Art- fun^lf SV Fuppl* XTAL tonlrrj'lipO $yr>c JrflWyd 
rare* tic WMi CQ-np'trt eefiipu.er jiq kayDCara tan 110/ ol cunar Pi<iS error ccAiraf end diScnty 
Accepts i»d general** lerijt aSCii piui parallel leytratrd mpul the IHiirtW char by lfiim** "cun 
scrolling upper and lo^er ceu loptionall and »n BS-332 an& JOhm. loop interjaon on bwnD *\M 

mflucjc wcSltH *nff compiflf doc urr.f nt*l ,s,r. 

HE Hill terminal card kll redd ttoOO lor wifed u- ■■ 1 HUH 

Lawcr Case ooHon SIS.tS 

Ppwrr Supptf ttJ« 

n-r Mc:i... niiv hit i- */I 



IC SPECIALS 



LINEAR 



301 

3:4 

3S0 
SS5 
S5B 
565 

see 

587 
741 

1458 

sen 

W3J 



^ 



(1.50 

$1.50 
t.45 

S1-0G 

51 0:1 
!1M 

51 25 

m/U.M 
1 JO 
*.H 

52 95 
ISIS 



4011 
4013 



Jill 
4$ 18 
5539 



CMOS 






•US 
tl.Tl 



READOUTS 



tl.H 



FNDSM 4- CO 

r-NOSOT'-SlO 1"CA l.» 

HA-N 7rjHPJT30 »-c * ieo 

MP TSSt «"CA LAO 



TRANSISTORS 



2N3SO* HPH 

?k«;] pp,p 

7N441dNPhl 
?N4»ift F£T 

JN5+01 P^P 



JN3TIT NPN S-lHSdn 
2N51T9 UMF NPW 
Power Tec> HPN 40W 
Ptwer Tee PHP *0* 
MPT 1U*V3!N$*W 
NPNMU Trp* 
PHP 3406 Type 
2N30» 

S LUT 



15 |1 » 
1171140 
1S/I1.D0 
< UK 

i/11.00 

* 11 » 

tl.H 
VH.» 

3: 11 W 

V1.H 

)H 



M.-IIM 

i'*ieo 



TTL 



74SOO 

7447 

7475 

7490 

74196 



$.40 

$.50 
$.S0 

S1.J& 



SPECIAL 



11 CM 

10116 

7208 

7207A 

7216D 

7107C 

5314 

5375AB/G 

7001 



SIS. Dp 

$1.25 
S17.50 
5 5.5Q 
$2100 
$12.50 
S2.95 
$295 
$6.50 



FERRITE BEADS 



3 Pin 
M Pin 
16 Pin 
24 Pin 
23 Pin 
40 Pin 



Sockets 

10/ $2. 00 
10/1200 
10/12,00 

4/J2.00 
4/S2.00 
3/12.00 



Diodes 

5 1 V Zener 20/1 1.00 
1hr9>4Type SO/J100 
1KV2Amp t/d-OO 
100V 1Amp 15/$ 100 



25 AMP 
100V Bridge 
$1.50 each 

Mini-Bridge 50V 

1 AMP 

2 for $1.00 



Resistor Ass I 
Assortment ol Popular values - v*. 
watt. Cut lead for PC mounting, H" 
center. W leads, bag of 300 or 
more, 

$1.50 



Switchts 
Mrni toggle SPOT 
Bees Pushbuttons NO 



$1,00 

a/$ioo 



Earphones 
1 leads. 8 ohni good for small tone 

speAkera alarm clocka, etc 
Star $14(1 



ApprOx 

type lor radios 

3 lor KJfl 



tl-nn 



Found 

iks stc 



Crystals 

3579545 MHZ $1.50 

10.00000 MHZ $5.00 

5 2 4a SCO MHZ $5.00 



AC AdapEtn 

Good lor clocks, mead 

criarrjc'r.j.iii ltd VAC plug 
one end 

8 5 vdc @> 20 mA 11.00 

IS vac .3 160mA S2 50 

13. vsc I'd? a?50mA $3-00 



Solid Slel* Buziera 

small buuar Ji50 Hz. BG dB sound 
output on 5-1 2 vdc at 10-30 mA, TTL 
compel ib-la* I1.M 



Slug Tuned Colls 
Small 3/16" Hex Slugs turned coil. 
3 turns tfW»lJM 



AC Outlet 

Panel Mount with Leads 

4/ 11 .00 



CAPACITORS 

T AH TALUK 

&f**d Erwrfv 

tjjf KV1/I14S 
I&|1F»VSV|US 

,■: u^' ;^. 54i « 



ALUMINUM 

Elecsrolync 

1000 uF 10V Hjidtel S-M 
SO0 uF 20V An-ai J-» 
IWuF 1AV Ax.ji t'tl « 
!QuF 15V "ad a: lO.'Sl 00 



DISK CERAMIC 

Dl lftVdiSk M-'ilM 
I IftV l:3V«t.« 

001 1SV ZOrStJH 

iOOpF M'tl 80 

Off lflV 3W11 .00 



DC-DC Connrtef 

■5 vdc input prod '9 vdc @ 30ma 
-9iKfcprr>Juces-iS'Vdc^35mB S1.Z5 



25K 20 Turn Tnm PtA $1.00 

tK 30 Turn Trim poi 1 50 



MLni ceramic irtera 7 KHz 
B W 4 fif.KH; $1 3D ee. 



Trimmer Cape 

Sp tiy j c ■ 3 40 pf 

Stable Poiyprqpylem 

.5-5 ea 



Cryatal Microphone 
Small 1™ diameter v*" thick 
crystal mike cartridge $.75 



Cosx Connector 

Chassis mount 

BNCtype $1.00 



Mini HG-174 Coax 
io rr for $1.00 



■ Von flattery < 
Nice quality clips 

W Rubber Grommaca 



s tor li.oo 
10 Tor $1.00 



Am ol tw,ti due tipi lanl reiulon. 

1rani4ilo>ri di&ari MlCA caps etc 

im becj 4100 pe] H.D0 kj beg (3fW pc] Sl» 



Cennedon 
5 pin lype goid contacts For 
mA-1003 car clock modul* 
price ,TS ae 



Leda - your choice, please specfty 

Mmi Red. Jumbo Red, High Intensity Red, Illuminator Red 8/S1 

Mini Yellow, Jumbo Yellow, Jumbo Green fl/$1 



va naston 

MplprpFa MV 2KJS 30 PF Nominal Cap 2O-S0 PF - Tunable rang* - 
,90 Mtch or J/S100 



Audio 

Pre scaler 

Make high resolution audio 

measurments. great for musical 

instrument tuning, PL tones, etc. 
Multiplies audio UP in frequency. 
selectable x10 or x100. gives .01 
HZ resolution with 1 sec gale 
time! High sensitivity of 25 mv, 1 
meg Input z and built-in filtering 
gives great performance, Runs 
on 9V battery, all CMOS, 
PS-2 kit $29,95 

PS-2 wired $39-95 



X* 



600 MHz 
PRESCALER 



Extend the range ot your 
counter to 600 MHz. Works 
with all counters. Less than 
150 mv sensitivity, specify - 
10 or -100 



Wired, tested. PS-1B 
Kit, PS-1B 



$59.95 
$44.95 



30 Watt 2 mlr PWR AMP 

Si mpl e Class C power amp features 8 times power gain . 1 W in 
(ore out. 2 Win for 15 out, 4W in for 30 out. Max output of 35 W. 
incredible value, complete with all parts, less case and T-R relay. 
PA-1 . 30 W pwr amp kit $22.95 

TR-1. RF sensed T-R relay kit 6,95 



MHF-238 Iransislor as usod In PA-1 

a-lOdb gain 150 mtiz IliOS 



RF actuated relay senses RF 

(1W) and closes DPDT relay. 

For RF sensed T-R relay 

TR-1 Kit $6.95 



Power Supply Kit 

Complete triple regulated power 

aupplyprovLdesvanabiefilol&voilsat 

200 ma and *S all Amp Excellent load 

regulation, good filtering and small 
size Less Transformers, requires $ 3 V 
1.1 Aand2.4 VCT 
Complete kit. PS-3LT $*.»S 



OP-AMP Special 
BI-FET LF 13741 - Direct pin lor pin 7*1 compatible, but 500,000 MEG 
inpul z. super low 50 pa Input current, low power drain. 
50 lor only S9.00 10 for $2.00 



78MG 
79MG 
723 
3Q9K 

7805 



J1.25 
fl.25 

4.50 

11.15 

$1.00 



Regulator! 



7812 
7815 
7905 
7012 
7915 



SI. 00 
J1.00 
51.25 
$1 .25 
S1 2S 



Shrink Tubing Nuba 

Wlce preuut pees of shnnk size 1" X '*" 
shrink tg "»" Grejt Tar splsces 50ri1.CW 



Mini TO-92 Heal Sinks 
Tnerm alloy Brand 5 for 11.00 

To-220 Heel Sink-. ] i« 11.00 



Opto Isolators - 4N2B type 

Opto Reflectors - Photo diode + LED 



$.50 ea. 
$1.00 «a. 



Motax Plni 
Mmex already precut in lengvi oi 7 Period 
tot i-i cm sockets 2d sirtpe for li.OO 



Resislenco vsnes wiifi light, 250 orima to 
over 3 meg 3 tot si. 00 



> 

c 

D 

C 
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C WM 



5N74004V .20 

SttTWlM JO 

SriMWN -30 

5H?*5JN JD 

sn;*mh .2* 

SNH06N JO 

SNT406N .3 

5-N7MJMN ,rs 

5NJ4MN .X} 

SN7409N .20 

SN7430N .11 

5NI4I1N .2S 

SNT4UN .29 

SN 7413ft .40 

5M7414M .70 

5MT4ISM .39 

Sft74l?N J5 

SN 7420ft .20 

SNT421N .39 

5N74QN .39 

SN7421N J5 

SN743N ^ 

INKKN .:■': 

SM1427M .25 

SMHHN Jf 

SNH30M JB 

5NJ432N .S 

5NT4I7N £5 

SMMSN .40 

SN7439N JS 

5IS7440N J5 

SNI441N .[■; 

SN744JN .54 

■5NJ4UN ,73 

SNM44N .75 

SW44SN .75 

SNiM46N M 

5N7447N ,59 

SNM44N .73 

SIN WON .20 

SN7*5lH .20 

SNT453N ,M 

SNT*HN .2ft 

5N74Mjft ,3 

5N74WN .30 



7400 TTL 

SttttftN J* 

SN7472N ,» 

5MH7JN ,H 

5ft?475ft .■;■■ 

Sft74HN ,35 

5N7479N 5.00 

5N74MM .W 

SM?4«ft .H 

5N7413N .69 

SN?4»M M 

SIMI4KN 35 

SN74MN 1.75 

SN7490N .44 

sr,.^:-iM .» 

SIMIAN ,43 

5NJWSN .43 

SNjmrv .6* 

SN74HN A 

5N74KN ,« 

SNHSJN j.m 

SrVMJCON 1J5 

SNHJPTN -35 

SN74.09N .» 

SN74116N L» 

SN74I2EN .35. 

SNHiaiM m 

SNTiLfjM J? 

SNHlasN ,« 

SNNUfrN ,*3 

SftHl3?N .75 

Sft74I3SN .75 

5NM1UN .79 

SN74142M :.'-J 

Sft 74143 N ?.Ii 

5N74WM 2,99 

5N74145N .79 

5M74147M J.JH 

Sft?414lft 1.29 

5N7+1MHN 1,2 

£H74l5lft ,54 

SM74312N .59 

SN743S3N .59 

5N74]54ft 140 

5ft74Uflft .73 

SN741WN .79 

SN741S7N M 



*/rrrnT 
twin 



SNTIlttft .11 

SN74l«N L9S 

5N7H63N M 

SNML44N .» 

SN741UIM M 

5N74J.E6N 1.3 

■s r-.i 7* i/, i n 1,94 

SNM176N l.H 

SNM177N 1.00 

SN7417JN 1,3 

5N74174N 1.00 

SN/4175N LB 

SN743.HN .79 

5W741ITN .79 

SM741J9N 1.95 

SNMlttN .79 

SM74H1M 1.9$ 

SN741HN .79 

SM7*]«M l.SS 

5N74U6M 1.46 

5MF4USN 9.95, 

Sft?4|||ft 3.45. 

SM74I90M 3.25 

5M74L4IM l r S 

Sft74U2ft .79 

5N74I9JN .7* 

SN74194N H 

SN?*1»N M 

5H74I**N JS 

SNHWft .« 

SNHLSN 1,49 

5N74L99N ).*} 

5N745TM 4 r «5 

SNM&lft m 

SIMH779N .H 

SN74S1N ?,3 

SN742I4N 3.95 

SN742BN 3.9S 

SN74K5iN .« 

SN7436&N .§) 

SrV74X7N ,H 

SN743E4M .H 

5NM~>JN 1,96 

SN74343N ].B 



CD4001 
CD4002 

CD400S 
CC*J07 

cwra 

CDH10 
CDtQJJ 
CC40JI 
CDtai3 
CDfOH 
CD40L5 
CD>40lE 
CC40J7 
CD4011 
CM1» 
CD402D 
CD40S1 

cc::.-: 

CO4023 
CDVH 

CEMC25 
CD402fi 
C 0*317 



J* 



CMOS 



CD402* 

ctnaa 

CO4030 
COU3S 
QEWW 
CCMQ41 
CD4042 
CD404J 
CD40C4 
CCMm 
CD4M7 
COVHI 
CD4M9 
CD4060 
C&4»] 
CD40S3 
CD40U 
CD40H 
CD*3M 
CD40H 
CD4W4 
CD4D« 



1.79 
ZJ50 
l.SS 



1.19 
1.19 
2.95 
9.» 



CE34070 
CD4071 

cum 

CD4H 



CD*M1 .« 

COKHB 1,19 

MC144D) 14.V5 

MCl"i0 14,99 

MC 14411 14.99 

MC14419 4,99 

MC1H31 13,99 

MCW504 Ji 

MC14507 ,99 

MC145U 11,99 

MC J45S3 Z.49 

cow* 

CCM410 

CD491S 
CD45J4 



3.B 



CD4i6fi 



T4CH 

?4C*B 
J4CM 
74C09 
WC14 
J4CW 
74C30' 
74C3Q 
74C43 
74C4J 
7407J 
74C74 



74C00 



74CB 

71C90 
7*C9i 
74C45 
MCI07 
74C1S] 
-*CLM 
T4C197 
74C1W 
74C161 



2-K 
3. DO 
3.15 



74C1G3 
74C 164 
I4C17J 
7*C1« 
J4C143 
J4CU6 
74C9S 
74C923 
74C93 
74CHS 
tOCfl 
IK*7 



2.49 
Z.44 

2.60 
in 
7,49 
2L« 
7.99 
6.25 
8.55 
1.H 
140 
1,90 



7IMO LIS 

LMIDSH ,99 

LM3O0H .13 
LM»ICN/H M 

LM302H .3 

LM3MH 1.00 

LM3Q5,H 40 
LMBJCN/H .35 
LMHCN/H 1.00 

LM309H l.tO 

LMJSK 1.2S 

LM310CN 1,99 

UM3ISN/H .90 

LM312H l.H 

LM317K 940 
LM3UCN/H 1.50 

LHU11N 1J0 

LMSWK^ 1J9 

LM320K-5,2 1.3S 

LM330K-12 1.3 

LMH0K.1S 1.H 

LM320K-H. 1.35 

LMiSK-ZJ 1,3 

LM130TJ5 1J5 

LM320t-5J 1.25 

LPwO»T4 1.29 

LMS20T-13 1J5 

LM320T-15 1.25 

LMJJffT-ll 1.2S 
LMl2Dr-2^ 
LM321K4 

LM3HN L« 

LM339N .31 

LNWftK-5 1,35. 

LM3WK-9 1.3 

LMWK4 1.35 

LM34K-12 1,35 

LWJ40K-15 1.35 



£.95 



LINEAR 



LMWK-ll 1,35 
LMHOK-24 1,36 
LMM4T-5 

LMJWH-t 

LMJ«T-U 1.B 

LM340TO5 1.25, 

LMS*JT-St 1.3 

LMJSIN 

LMJ73N 

■LHJ»N 

LMJMCN 

LM3I1N 

LMJEN 

N£901N 

NE53CA 

NE423A 

N£iJlH/V 3L9S 

NE5J6T fi.00 

ME340 

NC544N 

NEgSON 

NE5S5V 

ME5UN 

KEW0B 5,00 

NE562B 5,00 

fJEKSH:/H 1,3 

NE5UCN 1.79 

WE5*7V/H 

NESrtlH 

LM70JCN/H .99 

LMJOJU^H 



1.25 
1.3 
I.S 



9,00 

4.9S 
IJ0 



4,95 



LM/MN .79 

LM711N .:-] 

LMTSJNjfH 46 

LM731N 1.C0 

LM739N 1.19 

LM74ICN/H .3 

LM74J-14N .39 

LM747|M^H .79 

LMTttN/N .39 

LM13I0N 1.95 
LM14HCN/H.W 

MCl4nM l.» 

MC14*9N 1.45 

LM14KM .45 

LM1556V 1.3 

MC174I5CP J.« 

LM21UM IM 

LM590SN 2,45 

LM3053N 140 

LrVl30ii6N J.i? 
LMjXONfHOiyjtt 
LMMSH 
LIV39WN 
MC54HV 
E0I4B 

75451CN 

75452CN 

7S49JCIV 

75454CM 

75+HCN 

7S442CN 

7549JN 

75494CN 

n:C4136 

RC4151 

RC4194 

RC4145 



1J5 
4,99 



J9 



3.99 

4.99 
4^9 



74LSCO 
ML»1 
74L&0? 



74LSU 

741_5« 
74L-SC4 
74LS10 
74LSU 
74LS13 
74L514 
74LS16 
74LS9 
74L531 
74L522 
74LS3 
74LK7 
74L£» 
74LS30 
74LS32 



L 741 
^^41 



MLSJ-7 



74LS42 

L4>47 



74LS00TTL 
74L5ftt 
74LS64 
74LSJ4 
74|_5iri 
74LSJ4 
74LS3 
74LS74 
74LS7* 



ja 



.71 



NLSI5 
741.5*5 
741.90 
74LSK 
74LS4J 
74LSK 
74L54* 
74LS107 
74LS109 
741^5111 
74LS12J 
74LSI3 
74LS1S 
74US1J6 
74LS13S 



74LS1M 
MLS1S1 
74LS15S 
74US157 

HLS16B 
74LS161 
74LSK? 
HLSJ*3 
74U&164 
HLS17S 
74L£U1 
74US140 
J*LS19I 
741.51*2 
HU.S193 
MUSW 
HLS145 
74LS33 
HLS37' 
MUS2SI 
74L53U 
74LS37S 
74L5367 
MLS36I 
74LS970 



JE60S PROGRAMMER 

2704 /270B EPROM PROGRAMMER 



, I,,,, |, | B,«| , H^^n | l I fi'b tm Hm **t »trm. El till EZ" I* I 

frMwi mn **i**iMUfcmfaiM«MitfEPiiafr 




ft- JtM irnCHC F>»y— i n iin t ™U1^ B Hi*-ll.,+lrt'l H^l-T, it RdfflWIllI mifutirtvi^rtltlyli. 

XttH P^frixcw unMhUa tp4mi»Mi EH(« k> uma ?* in^ippji HMHtmu TMuiian^wn 
■«"■-. V * »ri»*^, P+" i> ^*fim*.ni J div Ai-r rfi^^, w hsi pufm tarn V mfM Oh<i>v *ta H> ii i f ip , ■ 
d«HT4 ^Y*«**tf M 1**1 'l*"un< T** *M-* OrSf *ri vHIMrt; f >WMiri Th* AM n««^i- iAr|m i h<^ , ,.. 

JE608 KIT ,,_ $399.95 

J ESQ 8 Assembled and Test ad $499,95 



XC354R J«0 ,h r*3 S/Sl 

XC55*Cl .100" gft-cn 4/51 

»<396V .lot' ■ yello-w 4/51 

XC5S6C .K0" ci*i.f 4/S1 

XCSB -309" rml 5/51 

XC22G, .£C0" ■Jf«*1 4/51 

XCJ2V .300" yellow 4/51 

MV10B .ITtT'red 4/J1 



DISCRETE LEDS 

mvm .OSS" rid «/5l 

XC209R .lS"rrt 5/51 

XC30IGI + 33' r «T«n 4/11 

XCJ04Y 425" yd low 4/9J1 

XC93R .IB" red 5/51 

XCSMG .IB" gr«f, 4/51' 

XCS2SV , IB" ytllftw 4/J] 

XC5SC .195" elcair 4/51 



XCU1R .190" rati 5/51 

XC3UQ .S«" g r«n 4/t| 

XCU1Y :[M"y«llow 4^1 

XCL11C .]»"5l#if 4/51 



irfFRft-RED LED 
>:■.•■:-.],■;'/■ flj; 9/51 



DISPLAY LEDS 



rajwmr 

Gertfncrt Anrft'ttd ± I 



WW 7? 
I1AN 74 
MMta 
UAN»i 
HM KM 
IMM--V 



UAK 491 D Ctmrncn Anc* -WQI 



tanmCn Ancdf HHI|I 



UAH 471 Ch 
UU( 47X 
U4H474! 

V*.M!I3 



HANS690 
MAN&»0 

U4H&71Q 






.99 




Commm Anedt-wvgt-A.D. ,560 

tali-Tier, Anodt-0firgt z 1 .560 

DflmfflMGjrwdt-pmaf.D.D .560 

ConHTWi ttftsm-cn'fli i 1 .860 

CenHTiOT Ano*|-Ofif>0i .960 



■ :o 



5W 



FM50T Csmfflw JLiodt ("TID51Cri 

5092-7730 Cenxiwii Airri*-f»i 

hkj- 3W common CMtodi nd 

SOfll-TSfi 4 X T J«J DffllMWPP 

£067-7303 4 t J Sfll. ChflrtLH&f 

5012-7304 OwrpgtchtiaetirUI) 

9063;-7340 4 i 7 Sfll r 



19.H 
1995 
15.00 
32.90 



RCA LINEAR 



CAS LIT 


2.15 


CAKKT 


;.:--, 


CA3535T 


2.4J 


GA333JT 


IJS 


CA3Q46N 


IJO 


CAMS9N 


3,3 


CAiOOSM 


3.3 


CAJOKfT 


1.3 


CAJOalM 


?.W 



CA30CIV £.00 

CA3063IS 

CAMfilM 

CAS*JN 

CAJ130T 

CAJ140T 

CA3160T MS 

CA3U1M 

CA3630N 



\M 



Ml 



CALCULATOR 
GHJPS/DRIVEflS 

MM5725 J1.4S 
MMS73I 3L9S 

2,00 



9174 f-:': 1. 
LEDdrJvwr L» 
MM5W9 4.95 



LOW PROFILE 
(TIN) SOCKETS 



I Pin |_P 
14 pin LP 

« pin up 

It pin LP 

Spin LP 

zi pin lp 
;h p|n LP 

33 pin LP 
36 pin LP 

« pin LP 



3 

27 



t pin S". 
J4 pin SQ 
IS pin SO 
U pin 5G 
24 p|n SG 
21 Pin SGl 
36 pin £Q 

40 pin so 



SOLDERTAIL(GOLD) 
STANDARD 



3 £.,75 

L10 LOO 

l.» l.*0 

LIS 149 



C10CK CHIPS 



MW5309 
MSA53I1 
MM53I2 
MM53I4 
MM5339 
MM531} 



194 
4.91 
MS 

4.55 

Ml 
Ml 

MMSW 2.96 

MMHI7/199(i4.96 
CT 7DQ] (.96 



MI3TORJ3U 

MC1WL7 4» 

MC!«ftU 5,3 

MC14»L t» 

MC3032P 2,96 

toCWlP 3U50 
MC«16(T441&)7.» 

MC4094P 3.96 

MC4040P 5,99 

MC4H4P 440 



SOLDERTAiL 
STANDARD {TIM 



14 plrt ST 
IfiUin'ST 
U pin ST 
31 pin ST 
3 pin ST 
36 pin ST 
40 pin ST 



WIRE WRAP SOCKETS 
[GOLD) LEVEL #3 



I p|n WW 
ID pin WW 

14 pin WW 

15 Din WW 
I* Pin WW 

:o pin ww 
22 pin WW 
» pin WW 
2* plrt WW 
35 p(n WW 
40 pin WW 



1/4 WATT RESISTOR ASSORTMENTS - 5% CAPA CIT0R S 



10QMW 

: _ oxm 

H0HV 47DhM 
i« CNW 720 OHU 



Hi 9hM i|WM 7. J 'D"U 

)?C'HM 47 OHM 54CHU 

OOOKM 120 OHM IMCi'H 

TO OHM 130 &(M ]MD.iU 



47dOHU M0 OHM 640 OnM 520 0*1 M 
2JK 



sepci 

HPCS 



$1.75 
1.76 
uKt 1,75 
so pes 1 ,75 
«p« 1.75 
hm 1.75 

stpct 1.75 

ASST. 8R includes Resistor Assortments 1-7 (350 PCS.) Sfl-95 ea. 



ASST. 5 
ASST.fi 



3.3-C 
l» 



39K 

IM 

7.7U 






??0K 



s.ti: 



I20K 
7.2U 



S 1 .00 Mi n. Or d«r - U.S. F un4» Only Sp*c Shut i - 25^ 

Cillf. R«id< ntt Add 6% S*ttt T« 1 960 C* tilos Avi tlibl* - Send At i r 

Poit»ga — Add 5% pJut SI [njuiinm |ti' d«in*d]i 



I9«0 nr 



J a 
■JIJ».J:M;|[*U 



PHDNE 

ORDERS 

WELCOME 

«15) 592-8097 



(/so 



JW.4/L OJi£)£^ ELECTRONICS - WORLDWIDE 

13SE SHOREWAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 



ULEPHONEjXEYSOARD CHIPS 

AY44IQ0 Puih Button Ttl.phon. txiLEar 

AY442» R.D*rto'¥ Di.llie 

A V -i-M0O CMC 5 C 1 15CK & »n»*.t or 

AV-p-an K«yooa/d Entoa.r (B |«WC1 

HDOJ^ KtyDoanl Encoder U hayi 

7*C«2 K*y board Encodar hi kays 

7<g33 rvaycoard Encadaf pa kayi) 






ICM72W 
ICMfJM 



ICH CHIPS 
CMOS PmMn law 
CMOS LEO S*jpnfcfi/rimtr 



SMn Daada Coumtr 
Clock omlratlir 



».<o 
1S.« 

r.so 

19 » 

6 Si 



NH0S READ ONLY MEMORIES 

MCMSS71 1MXSK 1 ASCII oMltd wr?l Gc«lt 13S0 

MCMo574 128 X S X I Ml* Symbol 1 FWimn IJ.M 

MCMM75 IJBXSXIAkirKCoHniiaurtim 13 SO 



MISCELLANEOUS 

TLOJttH Quad Lew Note M-tt Op *mp : J= 

TL4WCN Enftohlno KawWtir 4.« 

IL49CCP Stak SMIchEig RaouUKr 1 !i 

HOBO DMh 10r11 PmaiK 15 » 

9SH90 W'Sptad Ohrta 10(11 PTmatr n.« 

-"J! Pr*-0alliwjlcal OlW^ilWot 3.H 

M*30?io lop ran Fno. Gannu 17.90 

OS0026Crl 5MK I^^lm. MOS doci drtnK 3 IS 

T1U0« .!7- nd num. otsplay ifHag , tflt dw 10, tS 

MM5OT TV Oman Sync. Gmmn H.« 

MHS330 A* bgit DFM Look Slock ISpaclil) 4 SS 

LS11G111 JV^ Dk>t V0 ConvariK Sa, 2S.0O/Ht 

MCI44UP 3Vr DW A70 Cdnvanar * 13 k 



uTROdix isa-UT 1 

Ptwlo TraOTiltar OjHO-llolator 
(Sum 11 MCI 2 oi 4N») 

49(i each 



SN7MTJ 

SOUND GEHEMT0R 



- FTOflmnmiblo 
S3. 95 each 



TV GAME CHIP AND CRYSTAL 

AY-3-S50I3-1 and 2.01 MW byiH {Chip I &VSUI _ ne 

hdudal BOB uaplay, S ygnB Hid fflacl MWaJi. lie. 7 ■ 85/Sflj 



XH2K SB« 

>:R21C 4.40 

XP21S 4.40 

XH33C 1-55 
XR-15SS 

iP! a 

IR5S* 



(50 

a 

91 

m 
unmet i.ss 

M1110P 1.1s 

xpi«ao 

IR14M 
XP11M 



IK 

1-* 
I.Si 



EXAR 



JEZZ06KB 1SK 

JCflKQQ a.» 

XRQ0H 4.40 

XR2ZITr 385 

XB2206 5-!0 

XR220i 1 75 

mil 5.Z5 

XR2212 4.35 

XR2HQ 3.45 



Kfl22*2CP 1.50 
tf£Z64 4.2S 



XF2S67 

XR34j33 
XR4136 
XA4151 
SHIM 
XR42tJ2 
XFM2I2 
KA4SSI 
XH4T38 
XFW?41 



3.20 

!M 
1.25 
1.2S 
3« 
1-45 
3.60 
2 06 
75 
1.15 
t.47 



DIODES 

TTFI ™.TJ W 

l-t7« 3J 4Wn 

1N751 J 1 +dom 

IH752 5 B *04n 

!N?5J 6.2 400m 

9 NTH <,| 40Dm 

I N757 j « 40&T, 

IBr'W U.O 400m 

I H9M 1 2 tD&n 

IM36S IS iKIir, 

1W53:: 9.9 KOm 

1NK34 E ? HCrn 

1H523S &B Sfflm 

m :■:■:-; i.s soom 

Ues« \t 500m 

1N634S 15 KCrn 

1N4M » 4Dm 

l*iH 1» 7m 

JHiiy, 1» 10m 
imaoi jQPiVi utf 



10Q ftV I WiP 
I 2« PW 1 AMP 



471-W 

M -'5 
MM 
4/1.00 

4/1 GO 

<■■! K 



SrtOO 
11106 



1H4E49 
IH4I54 

IN47J3 
11M7M 

1M4?35 
1W7M 
1N47M 
1N4;4! 
IW744 

imm 

1N1194 
imim 
1N11K 
1N11H 



12 1. 
inpiv»juip 

lifliWSJAM? 

£00 Ftvjsm? 

40OPIV35UIP 



SCR AND FW BRIDGE RECTIFIERS 

C36D IU&4LKV SfiLfWIMI) fl.H 

2HS328 i!A Si; &ES jg 

'?*■■ >"'■ PW HUKX SVC, i.« 



UDA I60-3 12A « 300V 



CTL7M1 
HPSAD6 

uiwoa 



4D410 
40673 
2WII 

2NW1M 
IK&21A 



W9WKJRK. 1«S 

IHAnSISTors m 



5 1 ->3 

6M.O0 

ftrl.KI 

1.B 



7/1.00 
4/1 DO 
-V160 
4,1.00 
4/1 .00 
S'1 M 



2M?ES 
UELH 

2M3053 



unwu 

wpsifoa 

JMJTM 

MPS37-D4 
IN1FK- 
UPS370S 
a«SrW 

unoni 

7IO707 
2*071 1 
2K3774A 

mm 

IN3ftJ3 



4H.« 
4/1.00 

moo 



9nJ.G0 

5n.no 

5,1,00 
i'< K 
5/1,00 
IUJI 



5. 1 j 



2kW>13 
2H41Z3 

PN4Z50 
2N4403 
2H44LU 



S0M 

Ily5W7 

2N9340 

!*»)» 
PN5f34 
PN6I36 
ZHJ19 

315J1L1 
2X5449 



190 g! 
!»* 

470 r! 

DDimf 

.0032 
CCtt/ml 



.I/36V 

2M6V 
JlfllV 

47/aav 



13-W7Y 
3.MW 

*T/Oi 
1&.-2SV 
lOfttV 
22/25V 
22/5W 

47AOV 

lD&av 

lOOi^OV 

27MSV 
220HIOV 
470,^ 



•3 you unutic 
dck pvjumnt 

,04 .03 COW 

04 .00 KH7iiF 

.04 03 Mpf 

.04 .03 ,Q?<V 



iaa ?KM,ti 



4M.O0 
■i-i 10 
4/1.00 

3M,00 
VI .00 
i.'IM 
4/1,00 
4/1.00 
4/TO 



5/1.0 
4r1.00 
471 00 
4/1.00 
iri.OO 
5,100 
S/1.00' 
in: . 0* 
S:l« 

i.-i h 

3/t0O 

• 



CORNER 



tmtm 



17 



IKVW.TMTLAnnLMCWACJTORI 

ID D7 :■;:--' 

1ft GT iHTrl 

.113 



tl .17 

■ imi W J3 

.iz iu 17^ .Jjffrf S3 ,37 
*»% DOTIO TUTU.UHI ItDUD] DkFACTTLWS 

Jl Jl .S HW5V ^1 M 

,35 Jl .IS 2ZJ35V jl 4] 

.» .3! .3 3.2VZSV j] ,4] 

.3 Jl .3 4.7ASV A3 .51 

.» ,3 ,» liHif .79 .« 

J Jl 41 l!Jy*V ■" -H 

HWTUR ALLMHIM EUCTHLtTK: LU*CfTHtI 



15 13 



ID 



47/SOV 
IflflOV 

I 0.-2SV 

'. C.KV 
4.7/lfV 
4IVHV 
4.r/30V 

IB/HV 
1CU50V 

47/50V 

irjLvrK 
■:oj«v 

ED0-5QV 

2IC/IBV 
47&W 



CIRCLE 23 ON FREE INFORMATION CARD 



f ^ ULTRAVIOLET 
INTENSITY 

METER 





by BLAK-RAY 



TWO MODELS: 
LONG WAVI 

AND 
SHORTWAVE 



Meter consists of a sensor cell attached to 
a compact (3" x 3%" x 3") metering unit. 
Can be hand-held or placed directly on 
surface for measuring. Can be used re- 
motely, while connected to a meter hous- 
ing by a 4-foot extension cord. Two 
models available — one for long wave 
and one for short wave ultraviolet. Read- 
ings are in microwatts per square centi- 
meter. Weight: 1 lb. 

Completely assembled (includes sensor 
ceil, reduction screen, extension cord, 
contrast filter and certification report,) 

J-221 LONGWAVE *..- __ 
|300nm-400nm} $242.00 

J "225 SHORT WAVE *.„__ »_. 
(200nm-28unm| $2o0.00 



CONTINENTAL SPECIALTIES 



/////// 



Ptoto Clips 



»■>„> 



14-PIN CLIP PC-14 

16-PIN CLIP PC-16 

24-PIN CLIP PC-24 

.-.3-pin CLIP PC-Si 



S 4 50 
S 4.75 

S 16.00 



Ptoto Boards 

PB-S *i7.se 

PB-1WJ 19.66 

PB-ioi 22.ee 

pb-101 2e.ee 

PB-103 44,95 

PB-1D4 . ....... 55.S5 

PB-203 9S.96 

PB 203A 1EG.00 

PB-203A Kii . , . 131.00 





Jumbo 6-Digit Clock Kit 

* Four .Win. and two .XG"ht. 

common anoda dliplayi 

* Us*s w MS3M cJoek chip 

* SwltcfiitTor hoLrct, mlnuitJind nolo" functions 

* Hfiuri E^iMy Vl4«ribl« tO S3 f*at 

* sifriuUT*(3 walnut can 

* ] 15 vac operation 

* 12 Or" 34 hour a£«nt Ion 

* includes all ccmpanonti, can j<vj will t rantrormer 

* SUM* E* x 3U* x 1* 

JE747. $29.95 




JE701 



■ BriB^t .300 Nt. cr>mnn. na'.ti- 

sd» display 
•Um MM53-14 clocfc chip 
•Switcha* for hours, minuet) 

and hold medcta 

• Km, tailly wlawabl* to j!0 ft. 
■SinuPitfld walnut caw 
•IIS VAC operation 

•13 '■" %4 I'"- 'J|:*!in: On 

• IriCl, all Com p-o n frnit, UH & 
wa-ll (fartiftjffrtif 

• SJi*' 654" x 3-1/fl" x Hi" 



6-Digit Clock Kit $19.95 



Regulated Power Supply 

Use* LM309K. Heat sink ^ -^ 
provided, PC board con- - J ^"" 
struction. Provides a solid — 
1 amp €> 5 volts. Can supply up 
to ±5V. *9V and *12V with 
JE205 Adapter. Includes compo- 
nents, hardware a rxf instructions. 
Si»:3K"x 5"x2"H 



JE200. 



$14.95 





ADAPTER BOARD 
-Adapts to J E 200 - 
*5V. ±9Vand±12V 



DC/DC converter with +5V input. Toriodal hi- 
ssw«i switching XMFR. Short circuit protection. 
PC board construction. Piggy-back to JE 200 

IMC'U 



board. Size: 314" x 2" X 9/16 ? 'H 



VJE205 



$12.95 



MICROPROCESSOR COMPONENTS 



t-ftt rna-uMMpirf 




M-flO Us* Mipu* 

U-COPUQ Uav Manual 
UTtM UMrUtfuf 



-mrt- 



HT 43 ' «l CTtai*** 5*mr**i.UO&K EHtl 
Ml M»l j OufW* G|n*r*flkjw* cm 

H 16 CftarKW Gawitar 

7WI -M tod Qny Uanwr 



UOUJBCP 

UemsM 

UCGttl 
UC6BI 



UFV 


JUS 


MPU *fH* OKt and. PUm 


ai.« 


ISO Stale Ham 


s« 


P*f*n. tw Ad* [UCSMOl 


T.# 


PlWTj IrttrfLtf CirtrnUr 


liH 


KSW frt ACU |bHHA3CI-|| 


I4JH 


AjfncnrDWUi COimi AdlpiW 


7S4 


Srftdirtftjut s+r* da .tope 


■ » 


0-900 bpa fijgU UOOEU 


IIH 


?-W &i UodUltfBf 


MtS 



HCaBSU OeihI l-Sus* Bin, Tnra i«aTMj 



7*0f7*Kl 

Z5flA|7IO-l'i 

CDP1EA2 

tM? 
I0M 



TW3M0CUI 



MM51CM 

2SHT 

2537 
25» 
Z5S 

252i 
MS 
ZSB 
3HI 

74u*ro 



Dtta"2SHttLVhVTtE 
0u«| 50 M LVHmtc 

duu ie an sum 

Duri 1W BR StiBt 
Evil M to Aswtwtti 
500.51! h thwnc 
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Function 
Generator Kit 




Provkl** 3 bakxie 

wavaformi; tine, 
iriarvjk and tqui-rai 
Wr*va. FFeq, rirtflt 
from 1 HitolOOK 
Hi. Output ampli- 
tude rroJTl VOltl 
to ortr S votta, 
(peak to p«*k|. 
U«h a 12V suppty 
Of ■ :6V ipUt tup- 
ply- Inctuotl chip, 
P,C. Eoai-d, com- 

pOFMhnU & i nit ruc- 
tion*, 



JE2206B. ...$19.95 



DIGITAL 
THERMOMETER KIT 




.:-:.- 



-Dual Mnscn- s.vi-chlno control far ln- 

UOar'i'jtJuorQ.' dual Tinnn.ar.og 
*Contin.ijoui LED .E" ht. ditalay 
• RanBha: -<0*F to iatl*F / -40^ to 1O0^C 
■Aecuracv^ ± 1 " nominal 
*S»t for Fahrenhoh; or C*l*iut r*adinQ 
■Sam, wilnu-i cut - AC w»H idaplor unci. 
■Si:*: 3-l/4"H xe-S/8"Vy)c 1 a/B^'D 

JE300 $39.95 



DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 

* High strength 9pOXy irmldad 




i brown 



i x v I 

piices in mocln 
finnh. 

* Sliding roir/titTttom ptrtel foe 
ttrvlca inri component ic- 
tt nihility. 

• Top / bottom pinini.QSD thk 
*lum, A la dim type 1200 
finnJi tflnlrf tint color} for 
beit punt gdhtiion tfttr 
mndificatian, 

* Vented top ind h otto in 
pintis for caolinfl iff jeitnev. 

• Rigid tanstructicn provide 
unlimittd. ippliutioni. 

Tin "DTE" Blank Dttk Top Electronic Enelowrtitre dengned to blend ind complement 
todiy's modern computer equipment ind can bit used in both industrial and htame. The 
end pieces )re precision maided wilh- an Miicfaal dot (all aiQund] to accept boih top and 
bottom pinets. The panels ire then fattened to -A" thick tabs inside the end pieces to 
provide mgximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 
bottom panel slide* back, on flatted tracks wbils the rest of the enclosure remains Ill- 
tact. Different panel widths may be used while maintalninQ a common profile nutlina. 
The molded end pieces ceo alio be painted to match any panel color scheme. 



CONSTRUCTION; 




€ncsoiur« 
MsdtlNo. 


Pand 
Width 


PRICE 


i DTE-8 


8.00" 


$29.95 


DTE-1 1 


10.65" 


$32.95 


■ DTE- 14 


14.00" 


$34.95 



$10.00 Mm. Ordsr - U.S. Fundi Only Sp*e Sritati - 2U 

Caltf. H«td«nti Add 6% Satin Tax 19 BO Catalog Available - 

Po rtag« - Arid 5X plu i X 1 I niu rinca (If dnitad r 




ameco 

| J I J>4.:N ! . 'II 41 



PHONE 

ORDERS 

WELCOME 

(415) 532-3097 



MilL ORDER ELECTRONICS - WORLDWIDE 

,13SBSHOREWAYROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 
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The Incredible 
"PennywtiistlB 103" 

3> • 0". 95x11 Only 

tla ri af; rtnrn 1H n raawK u raeenSng tm a> ancE egm tadfe taat MBVal 
cnjoi ^Hae nqaiwid iv tha rtcvSu »d 4 a aUi to (ewmm snoy mp 
arwov (F&HtA, inj iptTMui lor hMtytgrv ' hanvraoff mj cvovkAm m 
adAUHi. Ittfrti et(ffl)iaacju«mana and ■ utxtfr ne*i -eracruon, nadir tvaatM 
H : 

,fn>3i*v>SMI Krrna. lua^miln chaBJ^hioatz 

MkUMI 

JOa.eWd, 

.tayndvenDiu Sarul (ratumia rurtirrm it«w 
bnwaffi ikh tJianrti-ii 
.Ma Hj to/ ku 7725 Hx Iv mam 
ri ffi pii m i . Smm/n iilnli'li Low tfaamuO - 1 UFlJ apaet 
t?70 iiara. rfegh - OS van. 2Z» rant 
I 

i 

afcnwloreiflijaicn Dct^m IBM Hj ami JMOw.* 
. El* ftS jjk cjom amm fc» iimm* b 

OBtgaKHM ma iHrt-trtir) 
, .130 VAC. WAD*] phlH. 10 WaHt 

P*raJcaI M wnpernflii *iw«n[ qa i tagla i r br fl" 

pnnarJ wwh 6mmI M cerivmanti a^udad. 
HiHjLim a VOU kmW Oteajaor, 'rKjiancv Couratr vtdinx Dfdtompa M akji 

TRS-80 
16K Conversion Kit 

Expand your 4 K T RS-80 Synim to 1 6K . 
Kit com** csmpUt* with: 

• B e*ch UPD416-1 (16K Dynamic Rama I 2GQNS 

* Dooumentatian for convtrsion 

T RS-16K $59.95 

JE610 ASCII 
Encoded Keyboard Kit 




The JE61Q ASCII Kayboard Kit can be interfaced into 
most any computer system, Tfn kit comes complete 
with in Industrial grade keyboard rwitch assemhly 
ISZ-keyi), IC's, lockets, connector, electronic compo- 
nents and a doublMided printed wiring boetd. Ti.i 
keyboard assembly riquires +BV @ 150mA and -12 V 
@ 10mA for operation. Feetures^ 60 (toys generate the 
full 128 characters, upper ind lower case ASCII set 
Fully buffered. Two u»r-dtiine keys provided for 
custom Bppliationt. Caps lock for upper-cese-only 
alpha characters. Utilizes a 2376 (40-ptn) encoder 
reed-only memory chip. Outputs directly compatible 
with TTL/DTL or MOS logic arrays. Easy interfacing 
with a 1 6-pin dip or 1 3-pin edge connector. 

JE610 {Case not Included) $79.95 

Desk -Top Enclosure for 
JEG10 ASCII Encoded Keyboard Kit 

Compact rjask-iop enclosur*)' Co lor coordin*t*d d*- 
itnriflri caj* with IhflnSl t*n alumimuin panata and molded 
and pHjnsei in mo cha brown. Includii mounting ha rdwarfl. 
St»l 3M"H k 14VW x 8S"D. 

PTE-AK , $49.95 



SPECIAL: JE6107DTE-AK PURCHASED TOt5ETHER 

{Value $129,90) ,......_., + .. + . S124.95 



JE600 
Hexadecimal Encoder Kit 



LATCHED OUTPUT 

1? HEY KEYBOARD 



iA 



The JE60D Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for 9-bit micro processor 
or B-bit memory circuits. Three additional keys are 
provided for user operations with one having a bistable 
output available. The outputs ere latched and monitored 
with 9 LED readouts. Also included isa key entry strobe. 
Features: Full 8- bit latched output for microprocessor 
use. Three uw-rJcfim keys with oos being bistable 
operation. Gebounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Eaiy interfacing with 
standard 16-pin 1C connector. Only -HjVDC required for 
operatEon. 

JE600 (Casen 



1 1 1 1 ti u d l- j i 5i) o y . y o 



DeskTop Enclosure for 
JE6Q0 Hexadecimal Keyboard Kit 

Compact deik-top aixeloiura: Coler-ooordinaiad da- 
fjgnar's can« with light tin aluminum pMvpl* ind moldad 
and picc4i in mocha brawn. Includes mountino hardwar*, 

SUE*: 3Vi"H x. STi"Vi' x BV'D. 

DTE-HK £44,95 



SPECiAL: JE&QQr'DTE-HK PURCHASED TOGETHER 

(Value S104,90I S9&95 j 
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DON T 

MISS THIS 

SURPLUS 



SELECTRIC RS-232 TERMINALS 

Bmlr by Date) or Dun (or CARTERFONE. of Hesse, TB" car- 
riage. Mlf-eontalned power supply,, solenoid driver* and 
HS-232 rVO. USED. "AS-IS" {may need soma servica). Incl . 
Replacement on* cord, schematics and some info, Unusual 
Bargain' Comptela I/O typewriter. IBM Modal 735- Printer 
{sorry, no choice of case Style) . Over 400 In Slock 1 

BCD Code Saleclric Terminal ONLY M69.00 

Correspondence Cod* 

Salaclrtc TafnunaL onl Y *549,0O 

Pilnlir RitUf MfhlRg itfsl-wt rieuiag 1 aJasirol) Add MOW 
Wd SZ5.00 in bdw uati cat. SH|pJ m tint mlaj 



12-INCH VIDEO MONITORS 

12" (diao. ) screen. BNG, composite video input, conirasi £ 

brightness conirols. Mfd by Motorola, rebuilt by OEM, than 
released. Feeiures 30x24 character tuntng. includes 
schematic & adjusting in To 

Modcr no. xm asur Only *99.0Q 



SURPLUS DAISY TERMINALS 

Diablo 1£5D RS-232-C TERMINALS Features: metal daisy 
wheel. 40 ops, 10 or 12 pitch, Sfl, 92, or 96 character wheels, 
1 10. 300. 600 and 1200 Baud I/O, self-diagnostic. 2&&chnrnc- 
ter buffer. Diablo (Zarox) quality, swiich-selectable ASCII 
or IBM 2741 (correspondence) Pine protocol, 132 columns 
@>fd CPI. 1.SES col's. @i? piich. Best of all. these am NEW & 
UNUSED I Hylypo II mechanism. 

Diablo 1650 RQ Daisy Terminal .vow 

B«gul»hy Oyer 55,000,00 OWir '3895.00 



KSR DAISY TERMINALS 

Over JOT 5oW r These exciting reTyrbuhed KSR (errminnls fea- 
ture the Diablo 1200HVTVPE D&Uy Wheel Printer. Self-COfi- 
lamcd keyboard, power sup ply. I/O interface board & a qual- 
ity drop-wing typing table with chrome logs A casters. Uses 
various plasilc replaceable "daisy" wheels, features Include: 
10 1 12 pitch, £ & fl vertical lines/inch, nS-232-C. 110 150 
A 300 Baud: 10. 15 4 30 ops, ASCII protocol, text and PLOT 
mode with 1/60" horii. end 1/4$" Villi spacing, keyboard 
or computer plotting. Includes pinfeed bidirectional platen 
(or 15" paper. & unique case design for easy read-ability. 
This Excl ling Daisy Ti rm Iftil It Only .... * 1 500. 00 
Pate includes shipping crata 
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Newton N H 03BM • (603)382-5179 
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Come on. treat yourself — and save money, 
too. Subscribe to Radio- Electronics today, 
and make sure you get all the most interest- 
ing, most exciting and authoritative electron les 
reporting in any magazine, month after month. 
Don't miss a single one of the upcoming issues jam 
packed with new-equipment test reports, projects to 
build r servicing ideas, and news of solid state, com- 
puters, hi-fi, hobbies and everything electronic. Save 
money, too — as much as S5. off the newsstand price 
when you subscribe to Radio- Elect ronics. Come on, you 
deserve it — check off the money saving offer you prefer 
on the handy coupon, and start enjoying Radio- 
Electronics every month. 

Get the Authority—Every Month 

Name (Please print) 




Address - 



State. 



Zip- 



Indicate the offer you prefer: 40HO 

□ 1 Year— 12 issues ONLY $13.00 
(You save $2.00 of newsstand price.) 

O 2 Years— 24 Issues ONLY $25.00 
(Save More! $5.00 off newsstand price.) 

□ Payment enclosed (send two extra issues per year) 

□ Bill me 

□ Check here if you are extending or renewing your subscription. 

Extra Shipping: Canada $3.00 per year, 
all other countries $5.00 per year. 

Mail to: Radio-Electronics 

SUBSCRIPTION DEPT., 

P.O. BOX 2520, BOULDER, COLO. 80322 



BILLET ELECYBCIIC9 
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NPN HIGH VOLTAGE 1.59 

VCEO = 450 VDC IC = 3A (SA Peak) 
FOR TV HORIZONTAL SECTIONS; HIGH 
VOLTAGE REGULATORS 
REPLACES: 2MSDTS. 2N5077. 2NSB38, SN5665, 
8DY94, BU126, 25C2121, 2NSMQ, 2SC1048, 
2NMS6. TTP556 AND MANY OTHERS. 



■house # 



LM3046 ( C A3G46) T ra its i s I w A r r sy 75 

RCA 40430 400V 6A TRtAC TO-66 75 

C A 3086 RCA Transistor Array M 

LM5S7 Tone Decodsr -. •« 

CD4046 PLLCMOS 9B 

LM3302 Quad Comparator M 

2SC1849 Higtl Freq NPN TO-92 , 8/1.00 

MPS A20 NPN GEN PUR B71.00 



Sound Effects Kit $18.50 



***• 'I,- 
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I«HiSe'fllil#«Mii:plfll«tHtrial 

coniiui j nil iM pant ic hiiid * 

pro:r in m a ble sounil c'.'t-L'.t 
g»n4jf*irjr PMignM aiownd 
the nwm Tma* ttutruHMnl« 
SMTUT7 Soun4 Chip. iiiD 

toa'd prnviM? bank) ol MINI 

DIP j*-.ic-hn J -a pels to 
pfognm IM virioui com' 
binalicns 0HM1 SLF OtcillitDf . 
VCO Non*. On* SrHri. «nd 
EnrflciM Control i AOmtjOp 
Amp IC II U14K5 1o implameftl 

mtv ArJjuifjtur Puiw Gunara- 
1or Lotl Cornparjior unj 
Multiple OicnialD? lor mn 
mcrv fftalrlity 1 h« JVT x b 
PC BsfBfd fcaiu»DS ■ prcttrtypa 

IfU 10 BllCrW tdt MM' *CW*Kl 

nrcuilry Ellilt p^&gr I m rrvpj 
to duplic^li Eapleiloni H 
Ptmor Gun*, Si«m Trsift*. or 
»imcn *n Tiliniic numbw ol 
olhtr KKxids The unil h» * 
mutHp^n 01 i|3Oric*lk0fti The 
low pne* inCludon ill pKrH, 
»»i«mbiY mfcfiv»i. Qi Ljjf-jjii mlrnj ch#rtf and aBtmltd 7fri77 chip »ptci' 
ricjilipAt II ruM Ort i 8V tWiH-jry i-nol iriclyrjadf On board 1D0MW amp 
will drivft a imail sp^akti dirncrly or thfl unil can ba cannacEad Co your 
ilarDO with 4ncr«fibla iMuH* 1 {Spaaker n i indudM] 

■ 7S4TT CHIP IS INCLUDED. EXTRA CHIPS *&1S EACH 



AV3-8910 PROGRAMMABLE SOUND GENERATOR 
The AY3H391G is a 40 pin LSI chip with three osciliaiors, 
three amplitude Controls, programmable noise generator. 
three mixars, an flnvetopa generator, and three D/A 
converters lhal are controlled by S BIT WORDS. No 
external pots or caps required. This chip hooked to en Q 
bit microprocessor chip or Buss (8080. Z60. GOOD etc,) can 
be software controlled to produce almost any sound. It 
will play three note Chords, make bangs, whisllqs. sirens, 
gunshots, explosions, bleets, whines, or grunts. In 
addition, it has provisions to control its own memory 
chips with two lO ports. The chip requires *5V @ 75ma 
and a standard TTL clock oscillator. A truly Incredible 
circuit. 

$14.95 W/Basic Spec Sheet (4 pages) 
€0 page manual with S-100 interface instructions and 
several programming examples, S&DO extra. 



1/2W RESISTOR ASSORTMENT 
A good nvix Of 5«*»nd 10%V»I J»Jn bold IgJI lead and PC rflad davipes AN 
naw. lint quality 

I Ami i 200 piflcai-l-OQ 



T WATT AUOIO AUP KIT 

SMALL SINGLE HYBRID IC AND COMPONENTS r<7 OK A T i J" PC 
SOASOIIMCLUOIEO) AUwSOk UVDC GREAT FORAMV PflCJECTTHftT 
NEEDS AN INEXPENSIVE AMP LESS THAN 3% THD £ 3 WATTS 
COWPATtBLE WITH SE-Q^ SOUND KIT RH 



ULTRASONIC RELAY KIT 
INVISIBLE SEAM WORKS LI KE A PHOTO ELECTRIC 
EYE. USE UP TO 25 FT. APART. COMPLETE KIT, ALL 
PARTS & PC BOARDS. 121.50 



THE PERFECT TRANSFORMER 
117VAC primary- 12VAC secondary @200ma 
Great for all you CMOS, or low power TTL 
projects. PC board mount. 99c «. 3/12.50 
Size: 1.5" Wx 1,25" D x 1.25" H 



XAN SUPER DIGITS 



.6" JUMBO LEO 

6&20 COMMON CATHODE 
6640 COMMON ANODE 



.99 



RED 

7 SEGMENT 



HOW A SUPER READOUT AT A SUPER BUYS TttMa aro lactwy frtih 
prim* LED readouts, notsoconrjj orrejKttataoldby OEhan. Comparaour 
prk-u nn-d lArvd lor ycura (oday, but hurry, tha aupply uj lurrmad 1 
SPECIFY; COMMON ANODE OR COMMON CATHODE 



H eK* 



MUSIC FOR YOUR EARS 
Qullet's Electronic Muitc Makar" Kit has a singles Pin 
Mlcroprocaaior Chip with ROM that has baart 
programmed lo play the lirslG to TO notes of Mm.25 popular 
lunQs listed below, Each tunc can easily be addressed 
individuaity or played aequencially. at lhe push of a button 
The 3 chime sequancas are activated at any time by 
separate switch closures so when used as a doorbell, one 
dpor can play songs while two others will play different 
chimes The unit has a 5 watt audio Amp and will run on 
althur 12VAC or 12VDC. Optional 1 17V AC transformer la 
available. Construction is vary simple, works with snySbr 
16 ohm speaker, or horn speaker. (Not Included.) Tunes 
can be remotely programmed using asingle rotary switch. 
(not Included}. II desired, 

ComptrtaKtt *16\flS Tranafofmer $1^S 

(For operaiion on 117VAC) 



Tunw:T»r«*dWWtlafltTalf • H«IMu|*h Chonn b SUr M MfMBlHM 
■ V anbw Doodl* * Anwriu. Amprlca ' OtulfrENtAd L*U ' WhkSng H irch 
' BMrlim »'i SI h and 9th * H*tr» D«l t ' LiVbnEn B tilt ' Stwwan Th*m« 
' ClmMTilkn* ■ AihjpjiHrvf • JDngrti M*»t. ■ Oe* Sim TJ» Qvnn * Cobnal 
tvgr, ' Umtaiaiu ■ O S«i*Mki ■ s*«ai.LHd» + Trn ins- ami Danub*" 
Brahnrt Luhatr, * WnbnUifer tMnt ' SlmpM Cnvnt ' 0«KHiduig 
Octwa CMma. 

PARTS 

TLtM) Bar/Graph Driver 2.50 1 

Ttos 5V 1A Rigulitor .39 

7BM05 'iATO-5 R«^. 5V (Hso. K} . .60 

LM3911 Temp. Transducer 1.10 

5S5 Timer IC .49 

723 Voltage Reg. M Pin Drp .SO 

T»u \h 1?V Reg M 

2NM21 P.U.T W/Speo SO 

IL-1 Opto Isolator W/ Specs . ... .60 

* NO CO D.'s 

* SEND CHECK M O OR CHARGE CARD NO. 
» PHONE ORDERS ACCEPTED ON 

VISA AND MASTERCHARGE ONLY 

1214) 278-3553 

* ADD 5"* FOR SHIPPING. 

* TK. RES, ADD 5% STATE SALES TAX 

* FOREIGN ORDERS ADD 10% (EXCEPT CANADA) 

(20% AIRMAIL) US FUNDS ONLV 

etvfciof feet <nt i£f(U4t 




Electricity from the sun. 

5 Volt panel % amp $50 2.5 Volt panel V* amp $40 

GIANT 3% Inch cell, delivers 1 amp $8.50 

Above cell with special motor & prop, runs in sun $10.25 



Computer video monitor chassis 9 inch, 12 volt used $40 
Computer video monitor chassis 12 inch, new $50 

Hy Gain CB chassis, trunk mount $9.00 



Govt surplus walky 
talky, used cond. 
47-55.4 mc range. 
Ant. $5 each extra. 
With data. 

$25 ea 2 for $45 

AN/PRC-6 



SEE IN THE 

DARKNESS 

IR viewer, portable, new with 

choice of one lens. ..close up, 

telephoto or gen. purpose. 

Requires 6 volt DC btry. $250 

Parallel ASCII-II Keyboard 

Unused $50.00 

Red LED's large 10/$1.00 

Shipping extra on all merchandise 

Meshna Inc., P0 Box 62, E. Lynn, Mass. 01904 
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INTERNATIONAL ELECTRONICS UNLIMITED 




CRTSTAl. CONTR0H.ED TIME BASE KIT 
proves Accurate 1 ha, 10 h: 1 $0 n3 
double buffered outputs from s-vnr. Input 
CH0S compatttjle. kit includes PC tjoirdi 
5/S" I 3"). ill parts {except lattery) 
icneriutlc, layout dwg. a instructions 
SIS.SOea 
10-21 13.7Sea 
"- 12.50m 



Pajment bj cheer., H.O.. UPS- COO, H/C 
or USA. Add SI. 00 sti I ppi no/hardline 
In US, Canada I Ifeilco. Other countries 

SI. 00 + 5% of order. California residents 
add sales tan- Hintfajp order S10.M 



INIEINATIOSAL tLECtltONICS UNLIMITED 

?-5 Broadway Jackson Ca 956*2 
phone 209 JZ3 3870 
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DIGITAL MULTIMETERS 

Sinclair PDM35 Hickok LX303 
sea 95 /$^*fi£J50 
$ 49 9S - 




URAPH0NE 
Cordless 

Telephone 
System 

Rao S19.S 



3Vi-Digit 
Portable 
DMM 

Model 2800 



iBeckman 
.TECH310 

*140 




Portable Oscilloscopes, 
15 MHz 
Dual Trace I 
Triggered 

Miniscope 

*QftQ95 B'i " Mectel MS-J15 

J03 546&.a& 

1 5 MHz Triggered Miniscope 

Model MS-15 Reg S34S.W SOQQ95 

30 MHz Dual Trace 

Triggered Miniscope 



Logic Probe 

* Compact Q'rcmt powered ■ 
Detects puisEs is short as 50 
usee ■ 6TL/nUHTL'CM05. 
ctunpafltnillty $4495 




RC Circuit Box 



■ 36 rtsisto rs (1 5 (1 

II I CI '.'1:1 e IS 

opinions (too pi to 

Reg S49 95 Hat. 

includes test toads 




vz Modal WC 41 U 



Chess 

Challenger 7 

Reg Si 10 OO afadai 

*79 95 



BBC 





reportable V0M 
\V>4 Multitester 

VjBRtl VDC • 10 Ktl VAC, 



HICKOK 

Digital CB In-Line 
Tester 

169 95 

Reg. 1399.001 

Model 3B9 




100 MHz B-Digit Counter 

« 20 Hz to 100 MM! tfJfSi!? 
tanrje- LED display .^,5™™ 
■ Fully automatl c * "\ 27 



CSC Logic Monitor 

C\ v ^aj. • Automatically 

i u displays static and 

^ 9 dynamic logic • 

Model LM-1 Wo Iks wltll CTL, HTL, 

SCQ9S TTL, and CMOS « 18 



LED display 



Function 
Generator 



Model 2001 
Reg. $135 95 

*157 95 

■ SiTIS-, jqiUfE-, 

man jls- ind 
separate TTL 
SQUire wire 

Fifquuna i»w 

IHHWKHz 



Attache 

Style 
Tool Case 

Model TCI 00 St 

^:^299 as 

Service 
Master 
Tool Kit 

Model 09-SM 



_ Portable 
Digital C apacitance 
Meter 




Mattel a20 

■ Measures 

capafcitarira 

from Q r lpf to 1 Farad ■ Resolves fa 

O.lpF ■ tfl rages for accuracy arnl 

resolution ■ J digit easy-to-read LED 

display ■{UK accuracy 



Preassembled 

Fully assembled breadboard 
DonUjns four QT-59S srjckats. 
seven QT-59B bus strips and four 
5-Wty binding posts. 

T? 




Proto Board with 
Built-in Power 
Supplies 

■ ftgtalBil > 
* Stiort-prooT 
Reg. SIM 9S 



(1 2995 




30 MHz LEADER 
Dual Trace 

with Delay 
Lino 

*899 95 




Welter* Control led 
Output Soldering 

Station 



Model WTCPN 
Bno.S77.iO 
*5495 







6 'x 9" 3- Way Speaker 
& 



■ "20 oz. ceramic rrfigoel 
Model BP20CO-69TR 



S-J495 



Telephone 

Answering 

Model 1500 sO/ti~i95 6 
Cill Connol *,t:49 S/ ' 
Reg 5349 35 ,._„- 

Model 1400*1 99™ 



CODE*H>HOW 




WAHL 
BQ^ Cordless 
G© Soldering 
Iron 

*29 95 

Model 7100 



Thvunal-Sfutt 

Circuit Tester *29 35 




FREE 

B pc.Torj] Set(va]uo 
STl.3S|willlJ!00.00 
purchase from lllis id 



Miniature High Fidelity 
3-Way Stereo Speakers 
SCO 50 ija_SHS.S5 




P-« 3Vz-Digit 0.1% Digital i 
Capacitance Meter Mooei3ooi 

■ 9 ranges from 1999fjFto199.9wF 

■ 0.1% of reading accuracy fteo $-| y/\ 



UtGIT AL MLfLTIMrTTER SilTipSQn 461 

'"'UKl S"^L Complete wHh nicfcd- 

,******: wa -\ (admlu m batteries . AC 
diaujer/adaptet. test 

lBa * *1 49 95 




In-Dash Car Stereos 
8 -Track Tape Player with 
AM/FM'MPX Radio, 
Model D-T77 [ 

*52 50 

Cassette Tape Player 
with AW'FM/MPX Radio 
Model 
MMM 

*57 50, 



BSRX-10 

3® 



He mole Control lot 
LJgMt. ft Appliances 





[II H 



me ursi 

7950 
»99» s 

.4.50 LUnto4Cc™Tiifitoi«pii $3B L 0Q 
1 4.M UH V aw t CwiwiKnii CcfwMttKa oc 



30 MHz 
Portable Frequency 
Counter ft* si: 




Stereo Power Booster 

Model COW-40 SO/195 



855 Conklin S). Farmingdale. N.V. 1 1735 
Ctiaroe 



•VISA « COD 
» MUMy Ordar 
a ChacR 
MY a 



HIZtMl,,., 


t ).n 


tniHll SHHaa.a 


j« 


M3.MH nUH.a.a 


T.M 


7J1WN' MM|„„ 


1I.M 



Se l (800)645-951 8 

in N.Y. State call (51 S) 752-0050 ■k^^BI 
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100 W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique in its class. Crystal clear, 100 watts 
power output will satisfy the most picky fans. A per- 
fect combination with the TA-1020 low T.I.M. ste- 
reo pre-amp. 
Specifications: 

• Output power: 100W RMS into 8-ohm 

125W RMS into 4-ohm 

■ Frequency response: 10Hz - 100 KHz 

■ T.H.O.: less than 0.008% 

• S/N ratio: better than BOdB 

■ Input sensitivity: IV max. 

■ Power supply: ±40V@5amp 



Ss^r- 



TA-1O0O KIT 

S51.95 

Power 

transformer 
$15.00 each 



PROFESSIONAL 

10 OCTAVE STEREO 

GRAPHIC EQUALIZER!! 




Graphic equalizer have been used for years in sound 
studios and concert arenas but were too expensive 

to be considered for home use, Now we offer you the 
facility at an affordable price. This unit can extend 
your control of your Hi-Fi system by minimizing the 
non -linearities of the combined speaker/ room sys- 
tem. Fantastic features as follows: 

• 10 double slide controls for two channels 

• Cut out rumble, surface noise and hiss 

• Minimizes speaker/room non-linearities 

• Frequency response from 30Hz to 16KHz 

• 10 tone controls plus defeat, monitor and tape 
sftJsctor 

• Control range = 12dB in 10 octaves (30Hz, 60Hz. 
120Hz, 240Hz, 500Hz. 1KHz, 2KHz, 4KHz, 8KHz, 
1SKHz.) 

• Operating voltage 117V 50/60Hz, 

FACTORY ASSEMBLED UNIT, NOT A KIT 
SPECIAL PRICE $117.00 ea 



SUB MINI SIZE FET 
CONDENSER MICROPHONE 

■l Specification: 

m\ Sensitivity: — 65dB ± 3db 

Vt FEQ. Response: 50 Hz 8 KHz 

^^ ^^^ Output Impedance: 1K ohm max. 
^^•fc Polar Pattern: Omni-directional 
SH Power Supply: 1.5V 10V D.C 
^» Sound Pressure Level: Max. 120dB 
EM4RP $2,60 ea. or 2 for S4.50 



NEW MARK III 

9 Sleps 4 Colors 

LED VU 

Stereo level indicator kit with arc-shape display 
panel!!! This Mark III LED level indicator is a new 
design PC board with an arc- shape 4 colors LED dis- 
play (change color from red. yellow, green and the 
peak output indicated by rose). The power range is 
very large, from — 30dB to +5dB. The Mark 111 in- 
dicator Is applicable to 1 watt - 200 watts amplifier 
operating voltage Is 3V - 9V DC at ma* 400 MA. The 
circuit uses 10 LEOs per channel. It is very easy to 
connect to the amplifier. Just hook up with the 
speaker output! 

IN KITFOHM STB.&O 



SOUND ACTIVATED 

DISCO LIGHT KIT 

Lalesl design electronic color light organ, with both 
sound and line inpul, the three color lighls (not in- 
cluded) will change colors with the rhythm of the 
music: controlled by 3 ranges, low, middle and high. 
Ideal for party, bar. or home entertainment. Max. con- 
Irolled output 1000 waits per color (3 colors), 
Kit includes aluminum cabinet, all electronic parts 
P.C. boar J and transformer. 

(Color Organ) 
545.50 per kit 



TY-23 




MARK IV IS STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level indicator kit consists of 36 4- 
color LEO (15 per channel) to indicate the sound 
level output of your amplilier from — 36dB — +3dB. 
Comes with a well-designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is 6~» 
12V D.C. with THG on board input sensitivity con- 
trols. This unit can work with any amplifier from 1W 
to 200W! 

Kit includes 70 pes. driver transistors. 30 pes. 
matched 4-color LED, all other electronic compon- 
ents, PC board and front panel. 



MARK IV KIT S31. 50 




SOW 30 W STEREO 
HYBRID AMPLIFIER KIT 

It works in 12V DC as well! Kit includes 1 PC SANYO 
STK-043 stereo power amp. IC LM 1458 as pre amp, 
all other electronic parts, PC Boatd, all control 
pots and special heat 
sink for hybrid. Power 
transformer not In- 
cluded. It produces ultra 
hi-fi ouiput up to 60 
watts (30 watts per 
channel) yet gives out 
less than 0.1% total liar 
monic distortion between 
S3Z.50 PER KIT IfJQMz and 1QKH7 




BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 868 R FEATURES 

3- Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in a 
standard level even the battery supply 
drops to a certain low voltage. 
• 9" 6W cool/daylight miniature fluores- 
cent tube. 
• 8 x 1.5V UM-1 [size D) dry cell battery 
- Easy sliding door lor changing batteries 
tm in pi " Signless reflector with wide angle in 
* " creasing I umi nation of the lantern. 



STEREO 



AMPLIFIER 




COMPLETED UNIT -NOT A KIT] 

OCL pre amp. & power stereo amp. with bass, mid- 
dle, treble 3-way tone control. Fully assembled and 
tested, ready to work. Total harmonic distortion less 
than 0.5% at full power. Output maximum is 60 
watts per channel at 8'-'-. Power supply Is 24 - 36V 
AC or DC. Complete unit. Assembled $49.50 ea 

Power transformer $ 8.50 ea 



5W AUDIO AMP KIT 

3 2 LM 360 with Volume Control 
" Power Suply 6 18V DC 
ONLY $6.00 EACH 



PA 

U 



Tvoe MU-52E 



PROFESSIONAL 
PANEL METERS 

A. 0-5QUA 8.50 ea. 

B. 0-30V0C 8.50 ea. 

C. 0-50VDC 8.50 ea. 

D. 0-3ADC 9.00 ea. 

E. 0-10OVOC 9.00 ea. 
All meters white face with black 
scales Plaslic cover. 



^spjecjalJ o.S" LED 



H£n 



ALARM CLOCK MODULE 

ASSEMBLED! NOT A KIT! 

Features: • 4 digits 0.5" LED Displays * 12 hows 
real time lormat • 24 hours alarm audio output 
* 59_mm countdown timer ■ 10 min. snooze control 
ONLY STJG EACH 
SPECIAL TRANSFORMER 
FOR CLOCK 
(FREE) 



fl?05- 



DIGITAL AUTO 
SECURITY SYSTEM 

4 DIBITS 
PERSONAL CODE!! 

SPECIAL $19.95 

■ proximity triggerer 
• voltage triggered 

■ mechanically triggered 

This alarm protects you and itself! Entering pro- 
tected area will set it oft, sounding your car horn 
or siren you add. Any change in voltage will also 
trigger the alarm Into action. It cables within pas- 
senger compartment are cut. the unit protects itsell 
by sounding the alarm. a-way PMTECTIOKI 

All units factory assembled and tested - Not a kit 1 




A NEW LED ARRAY AND 

DRIVER FOR 

LEVEL METERS 

This series covers a wide range of level indication 
uses, output and Input voltage, time related change, 
temperature, light measurement and sound level. The 
problem of uneven brilliance often encountered with 
LED arrangements as well as design problems caused 
by using several units of varying size are substan- 
tially reduced. 12 LEDs in one bar: 
LEO ARRAY 
GL-112R3Red. Red. Red S5.50 

GL-112N3 Green, Yellow. Red S6.50 
GL-1 1 2M2 Green, Green, fled S6.50 
GL-112G3 Green. Green, Green $6.60 



2.28" 

LED DRIVERS " 

1R 2406G is an I.C. specially designed to drive. 12 
LEO. The number of LED is lineally illuminated ac- 
cording to the control voltage input terminal 21. 
Operating voltage is 9 12V D.C, S5.35 EACH 
DUEL CHANNEL VU METER 
P.C. BOARD AVAILABLE AT $4.50 EA. 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM-16 is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits in the range of 83-1 03MHz with 3 transis- 
tor circuits and an omni-directional electric conden- 
ser. Element built-in plastic tube type case: mike is 
6Vt" long. With a standard FM radio, can be heard 
anywhere on a one-acre lot: sound quality was 
judged very good. 

$16.50 



FLASHER LED 

Unique design combines a Jumbo red LED with an IC 
flasher chip in one package. Operates directly from 
5V-7V DC. No dropping resistor neded. Pulse rate 
3Hz @ 5V 20mA. 

2 for $2 .20 - 

BIPOLAR LED RED/GREEN 

2 colors in one LED, green and red, changes color 
when reverse voltage supply. Amazing! 
2 FOR $1 60 



LCD CLOCK MODULE! 

■ 0.5" LCD 4 digits display • X'tal controlled cir- 
cuits • D.C. powered (1.5V battery) • 12 hr. or 24 hr. 
display • 24 hr, alarm set ■ 60 min. countdown timer 
' On board dual back-up lights ■ Dual lime zone dis- 
play - Stop watch function. 

NIC120.0 112 hr) $24.50 EA. 
NIC2400 (24 hrj $26.60 EA 



WANT TO BUILD YOUR 

OWN BLACK MAGIC BOX 

ON TOP OF THE TV FOR 

FIRST RUN MOVIES? 



We have all the parts including hard to find 

DHF variaotor tuners and P.C. board. 

Call us for more Information. 
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FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lighls up 8 — 1 S Wait fluo- 
rescent Light Tubes. Ideal 
for camper, outdoor, auto or 
boat. Kit includes high volt- 
age coil, power transistor. 
heat sink, all other electro- 
nic parts and PC Board, light 
tube not included! 




With Case Only 
$6.50 Per Kit 



SUPER FM WIRELESS 
MIC KIT — MARK III 

This new designed circuit uses high 

FEQ. FET transistors with 2 stages 
pre amp. Transmits FM Range (88- 
l JO MHz) up to 2 blocks away and 
with the ultra sensitive condenser 
microphone that comes with the kit. 
allows you to pick op any sound 
within 15 ft away! Kit includes all 
FMC-105 electronic parls. OSC coils, and P.C. 
S11.50 PER KIT Board. Power supply 9V DC. 




PRESS-A-LIGHT SELF 
GENERATED FLASHLIGHT 



EXCLUSIVE!! 13.95 ea 
Model F-179 




Never worry about battery, 
because it has none! Easy 
to carry in pocket and handy 
to use. Ideal for emergency 
light. II generates its o^n 
electricity by squeezing grip 
lever. Put one in your car, 
boat, camper or home. You 
may need it some time! 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut off when circuit Is shorted 
or over load to protect your 
amplifier as well as your 
speakers. A must for OCL 
circuits. 

KIT FORM 
S8.75 EA. 




'FISHER" 30 WATT 
STEREO AMP 



SKI 



Super Buy 

Only $13.50 



MAINAMP(15Wx2) 

Kit Includes 2 pes, Fisher PA 

301 Hybrid IC all electronic parts 
wilh PC Board. Power supply ± 
16V DC (not included). Power 
band with [KF1% ± 3dB). Volt- 
age gain 33;; F, 20 Hz - 20KHz. 



UNIVERSAL 
PROJECT BOARD 

All P.C. boards are made from high quality phenolic, 
predrilted in different patterns lor different purpose. 
All boards f/16" single sided copper. Hole spacing is 
standard 0.1". Fits all kinds of I.C. transistors, capa- 
citors and resistors. Ideal for school projects, engineer- 
ing designs and prototyping. 




B£Lint 

S0072 
M-34 

CIRCUIT FIT 
BEL2G2 
BEL-DOa 



BEL101 



3Vi"xS" 

3V."I6" 

3"xS" 

3"Kjli 

3"k4" 

2'VxS". 



SS.7S DA. 
3175 E* 

51.75 EA 

51.25 EA. 
11 .25 El. 

11.25 El. 



PUSH-BUTTON SWITCH 

N/Open Contact 

Color; Red, White. Blue, Green, Black 

3/S1.D0 

N/C!ose also Available 

SOe cadi 
LARGE QTY. AVAILABLE 




HEAVY DUTY 
CLIP LEADS 

10 pairs - 5 colors Alligator clips Dn a 
22" long lead. Ideal for any testing. 
S2,20/pack 



BATTERIES 

PK7S10.0D I T— — ^_ NICKEL CADMIUM 

zpks/si9,oo y^^l J T- BATTERY 

ILLUSTR1TEP """"""--*-_ ''Uj P * t " l< 

LESS COVER " -*/ 'D' SIZE 

Output; 3.Q Volts ® 3.0 Amp/Naur. Consists or three each. 
" 2 Volt '"D" size Nickel Cadmium Cells stacked and plastic 
Im encapsulated Tabs .are provided al each end for elec- 
trical connections The individual cells can be cut apart if 
desired Baled recharge rale Is 30 ml, H-1B hours. Sire" 
dia. x 7" long Hew Snog wr each pack. 1 Ih. 



"*>" 



^ 



SIZE BATTERY PACK 

10 C Size ni-cd battery in dng pack. 
gives out 12.5V D.C. 1.6 amp pet 
hour. All Iresh cods, pull-out from 
movie cameras Can de disconnect- 
ed to use as single c cells. Hard 
to find $15,00 per pack of 10 balteries 



ELECTRONIC ALARM SIREN 

COMPLETE UNIT 
Ideal for use as an Alarm Unit 
or hookup to your car back-up to 
make a reverse indicator. Light 
Output up to 130dB. Voltage sup- 
AU-999 S7.50 ply 6 12V 



k 



SUB MINIATURE 
TOGGLE SWITCH 

SPST2 FOB 2,80 SPOT 2 FOR 3.20 
6 AMP 125V AC CONTACT.. 



/TRANSFORMERS 

ALL117VOLT INPUT 

dQV 4 AMP 18.50 EA. 

36V CT 3 AMP S10.50 EA. 

48V CT 3 AMP $10.50 EA. 

24V CT 0.5 AMP $3.00 EA. 

18VCT 0.5AMP S3.0QEA. 

12V CT 0.5 AMP $2.50 EA. 

6.3V 0.5 AMP S2.00 EA. 



«S? 



AC POWER SUPPLY 

Wall Type Transformer 

12V AC Oulput 200 MA S2.7S EA. 

16VCTAC Output 100MA S2.10 EA. 

6VDC Output 120 MA $1.30 EA. 

12V DC Output 100 MA SI .90 EA. 



ULTRASONIC 
"'*$. SWITCH KIT 



Kit includes the Ultra Sonic Transducers, 2 PC Boards 
lor transmitter and receiver. All electronic parts and 
instructions. Easy to build and a lot ol uses such as 
remote control for TV, garage door, alarm syslem or 
counter. Unit operates by 9-12 DC. $15.50 



COMPLETE TIME MODULE 

0.3" digits LCD Clock Module with month 

and date, hour, minute and seconds. As 

well as stop watch function!! Battery 

and back up light is with the module. 

Size of the module is 1" dia. Ideal for 

use in auto panel, computer, instrument 

and many others! 18.95 EACH 




SOUND ACTIVATED SWITCH 

All parts completed on a PC Board 
SCR will turn on relay, buzzer or 
trigger other circuit lor 2 - 10 sec. 
{adjustable}. Ideal lor use as door 
alarm, sound controlled toys and 
many other projects. Supply voltage 
S1.75ea. 4.5V 9V O.C. 2forS3.00 



% 



FM WIRELESS MIC KIT 

It is not a pack of cigarettes. It is a 
new FM wireless mic kill New de- 
sign PC board fits into a plastic 
cigarette box (case included). Uses 
a condensor microphone to allow you 
to have a belter response in sound 
pick-up. Transmits up to 350 ft. I 
With an LED Indicator to signal the 
unit is on SFMM2 KIT FORM ST. 95 




REGULATED DUAL 
VOLTAGE SUPPLY KIT 

-4 30V DC 800 MA adjustable, fully regulated 
by Faircnild 78MG and 79MG voltage regulator I.C. 
Kit includes all electro- 
nic parts, filter capaci- 
tors. I.C. heat sinks 
and P.C. board. 
$12.50 PER KIT 



AA SIZE NI-CD 



SPECIAL SALE 

4 F PU S5 o n 
RECHAHGEABLE BATTERIES 

LIMITED QUANTITY AVAILABLE 



POCKET SIZE 

AM-FM RADIO 

TR-945 with 

LED TUNING EYE 



New design body wilh see 

thru speaker grill, 

SPECIAL PRICE $16.50 EACH 




Tft-945 



POWER SUPPLY KIT 

0-30V D.C. REGULATED 
Uses IA723 and 2N3055 Power 
TR oulput can be adjusted Iram 
0-30V. 2 AMP. Complete with PC 
board and all electronic parts. 
Transformer for Power Supply, 
2 AMP 24V x 2 SB.50 




0-30 Power Supply 
S10.50 each 



I.C. TEST CLIPS 

Same as the E-Z clips .275 

per pair 



With 20" Long Leads 

In Black and Red Colors 



SOUND GENERATOR I.C. 

Creates almost any type of sound — pun shot, ex- 
plosion, train, car crash, star war, birds, organ ext. 
A built-in audio amplifier provides hiqh level output. 
Operates from one 9V battery, 28 pin 
dip; we supply the datas. $2 90 EACH 



ELECTRONIC SWITC 



CONDENSER TYPE 
Touch On Touch Oil 

uses 7473 I.C. and 
12V relay 
S5.50 each 




1 WATT AUDIO AMP// 

All parts are pre-assembled on a 3 

mini PC Board. Supc?y Voltage 6 ±Jl f 9£/' 



9V D.C. SPECIAL PRICE $1.95 ea. 



LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new O.C. design that gives a 
frequency response from 0Hz - IQOKHz ±0.5dBI 
Added features like tone deteat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation 

Specifications: • T.H.D, less lhan .005% ■ T.I.M. 
less than .005% • Frequency response: OC to 100KHZ 
±0.5dB ■ RIAA deviation: ^0.2dB • S/N ratio: bet- 
ter than 70dB ■ Sensitivity: Phono 2MV 47K/AUX. 
10DMV 10OK ■ Output level: 1.3V ■ Max. output: 15V 
■ Tone control: bass ±10dB (3 50Hz/lreble =10dB 
@ 15Hz ■ Power supply: ±24 O.C. <3 0.5A 
Kit comes with regulated power supply, all you need 
is a 48V CT. transformer @ 0.5A. " 
ONLY $44.50 
X'lormer 
$4.50 li. 




SOLID STATE 
ELECTRONIC BUZZER 



Mini size l*i¥«V 
Supply voltage 1.5V- 12V 

Ideal lor Alarm or Tone Indicator 
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Limited quantities - first com*, Ifrtt nerved. Sorry, at those low 
prices we cannot include spec sheets or accept COD/ telephone orders 
Part numbers must include the special -S suflix or you will be 
charged our regular prices. Parts may t>e house numbered or have 
dual markings This Is your chance to uvel 



4G12-S 


DijiH inpulNAHQ 


11/S3 


+HO-S 


14 jrage cogn ler 
Triples Input NAUD 




1*03-4 


12/» 




fluid R-S laum 


4VKt 




FM.1B oca ccl loop 


2/12 


4D71-S 


Quid 2 pnp-ul OR 


ia/*a 


<MMM 


OuKt 2 >n HAND Scrnnllt lnrj 


4rt2 


aso^-s 


GuW EX-QR 


*/» 


! *!>l0-5 


BCD uptown counter 


2/12 


| aiai-s 


1Q24 b'lalal. flAM AH2S 




1 4m*q* 


n< >i • W M • •**■•*. D - ■ 


p, IK - '«*' 


201 US 


Improved 301 op amp 


W$t 


laow-tt 

703 H-S 


Mleropowefopamp 
RF/IFemp 


47 $3 


7J3D-S 


Vo M^e regulator 


6/JI 


7.1 : MS 


Compenaatad up amp 


15/sa 


14SAM-S Dual r^ 1 


I''''-": 


t 4SMM-S Duel 741 


1J/K 



■ 4 1MTK-5 Dual track 15V (Ofl w /(J.il a: 

=■- fljSiTrSrrTSl T«fl-3 -GV regulator 2/R 

INEGAT IVEE ^MJ-S -eVri!gur»ror J/J2 

mi viViiaHl nt2-S -12V regulator t/tt \ 

nVOLTAGbiUH rsuis.s .uvreguiatw 2/32 ] 

rnaT^lBI ITAnrl J* 1 *"* -1BV regulator 2/S2 

1 REGULATOR j ra*- 5 ^v^u^ter i/& 



iOTHER" 



Oeneral purpoie nl ICGn iig.nal diode* 
GT&3» NPN d-«f|irifjlon, mm pain 17000. 

25V 2u0mA /TOW package; 1IXV*A-1K J 

KPN [ranaialof simlla^NSKH 10Q/jr.M I 

PN P iransraior iFmllar 2R33K 1 0Q/».«£ j 

1 41428*3 optO-COUpler 6 pin mimdip. 

MGT-2/1L-1 plnoul B/t2 I 

1 SH76iF7-S««liips»3( sound -gomwatix 1/J2.M I 

I MA1Q0JI 12V DC clock module w/ Catt SIMS I 

1 Opto-lsolator Grab Bag - 50 mired opto-leoltlors I 

Irom a major irunuSsSluKi". Unmarked 6 and B I 

read mirudips ir.tlwda jmolc and dual lypei *nh 

dioda, Iran-tistOf, and Oa/lington culpuls Teat I 

1hr?m youftcN and save! Ho1 recommerdod lor I 

beginnert to/u \ 



8PI.TM-, P~kh EWf IhraajK i 
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■^prints 

To order your 36-page booklet 
containing complete reprints of 
all seven articles in the series 
on Backyard Satellite TV Re^ 
ceivers by Robert B. Cooper, Jr., 
complete the coupon below and 
enclose it with your check or 
money order for $6.00. 

We wilt ship your reprint, post- 
paid in U.S. and Canada, within 
6 weeks of receipt of your order. 
All others add $3. for postage. 
New York State residents must 
add 480 sales tax. 
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1 Radio-Electronics 

■ Satellite TV Reprints 

■ 45 East 17th Street 

I New York. NY 10003 

. I want _ reprints @ 56.00 each, postpaid. 

■ I have enclosed $ NY State residents 
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must add 4Be sales tax. 



I (Name) 



■ (Street Address) 



(City) 



(State) 



(Zip) 



ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 

5 AMC Saks , 86 

20 A P Products, Inc Cover 3 

7 Aaron-Gavin Instruments 73 

16 Active Electronics 79 

43-44 Advanced Computer Products 84-85 

— Advance Electronics 7 

41 All Electronics 86 

22 American Antenna Cover 4 

45 Ancrona 82 

36 8 & K Precision Dynascan Corp 2 

— Karel Barta 82 

31 Beckman 24 

— Bullet Electronics ,..,...... 90 

S3 CFR Associates 90 

6 Chaitey Electronics 86 

— ( IE— Cleveland Institute of 

Electronics 18-21 

— Command Productions .78 

48 Concord— ComjMiter Components, 86 

19 The Cooper Group— Electronics Div 17 

25 Creative Electronics 69 

— Dage Scientific. 32 

— Deltroniks 80 

35 Digi-Key 81 

51 EICO.. 76 

18 Electra Company 65 

33 Electronics Technical Institute 34 

49 Enterprise Development Corp 77 

— Fair Radio Sales 78 

27 Fluke 5 

— Fordnam Radio Supply 91 

11-12 Formula International 92-93 

— GTESylvania 15 

21 Global Specialties Cover 2 

— Global TV Electronics 78 

29 Godbout Dectronics 94 

— Grantham College of Engineering .69 

30,32,34 Heath 27,33,75 

54 Hemco 68 

56 Hickok Electrical Instruments 32 

— Information Unlimited 82 

9 International Crystal Mfg. Co 76 

47 International Electronics Unltd 91 
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iR Industries 80 

J S £ A 1 

Jameco Electronics 88-89 

Mercury..... 36 

Mcshna 91 

Micro Management Systems 80 

Mosaic Electronics 77 

National Radio Institute (NR1)— Div. 
of McGraw-Hill „ 8-1 1 

National Technical Schools 28-3 1 

Netronics , 25 

O.K. Machine & Tool 12 

Optoelectronics 67 

Ora Electronics 71 

PAIA.. 72 

Pac-Com 72 

Peterson Mfg. Co 22 

Poly Paks 80 

Pomona Electronics 72 

RCA 26 

Radio Shack 83 

Ramsey Electronics , 87 

Rye Industries , 76 

Sahtronics 35 

Howard W. Sams 23 

Solarex 77 

Solid State Sales 82 

Spacecoast Research 78 

Vector 73 

Wersi Electronics 68 
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Don't miss a 
single copy of , 
Radlo-Elec- | 
tronlcs. Give I 



us: 



Six weeks' 


no- 


tice 






Your 


old 


ad- 


dress 


and 


zip 


code 







ATTACH 
LABEL 
HERE 



I 
I 
Your new ad- | 

dress and zip I 
code L. 



(please print) 



add res* 



city 



state 



zip code 



Mall to: Radio-Electronics 

SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 
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The new modular 

fess**- 




In one year our K 4 P antenna 

has become the largest selling 

CB antenna in the world! 



1. It's the most 
expensive . . . 

so 









2. It's made 
better. . . 



$42 



suggested retail 






And when you 

pay more, 

you expect more! 



MORE PERFORMANCE 

The K40 is guaranteed to 
transmit further or receive 
clearer than any antenna it 
replaces. We know it will. 
We've tested It with 771 
CB'ers just like you for one 
year, 

MORE FLEXIBILITY: 

You can fit your K40 to any 
mounting surface. It will fit 
any vehicle you'll ever own! 
That includes choppers, dune 
buggies, gutters, mirror 
mou nts, lu g gage racks , trunks , 
hatchbacks, through roofs, 
semis, pick ups and RVs. 

MORE QUALITY: 

It's not Imported, it's not 
made in Tarwan, Korea 
Japan. Ifs American made in 
an American town. It's made 
with better materials (hat 
cost more and by profession- 
al people we pay more. And 
we designed it right 
here in the U.S.A. 

* Including option- 
al mounts at extra 
cost. 



...This 

Antenna 
is so 
DYNAMITE 
you receive a . . . 
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GUARANTEE I : Th» K-4Q «* if«m™i luiiw am r»- 
c**. mor» c»«rN Bi*rtth#jBil»ma>utplacMO< lh.cu.twn- 
•r *i ikim • prompt ma tul nluna Iran IM ftradwed 
K-*0 Dstfw *UD tnlUK] wxl tun«d it 

GUARANTEE II: UKorMnmtf gunraM (a I J 
merlin. &JnwtHd *o»rul cracMiQ. CNWrtg. V rul&ng 
OuanrlHd #g»nil mwziw^c* ?***• Guw^Md igmtl 
•tacMcrtlMupl QuM nH.tf nol*MI acc^wiM brMlutQ. No 
Kcduffaw Hogmwcfc* For ilu* 12 month. 



3. It's proven best! 

...Here's what the leading CB 
publications said. 

CB TIMES: ". . . it's not often that a product bursts onto the mar- 
ket scene, dominates and improves CB'ing for everyone. American 
Antenna and the K40 are doing it — repeated tests showed the K40 
could out- perform the m ajor competitive brands." 
RADIO-ELECTRONICS: "The results of our tests showed 
that, in three different positions of the monitoring receiver, the 
model K40 equaled or out-performed the co mpetitive antenna 
Apparently, American Antenna's advertising is not merely Madison 
Avenue showmanship." 

PERSONAL COMMUNICATIONS: an impressive 

95% of the trials, the K40 out- performed the existing mobile anten- 
nas. We had to try one for ourselves. 

". . . in every case, the K40 either equaled or out-performed its 
competitor. 
"No ifs, ands, or buts! The K40 Antenna from American Antenna would have to 
be just about fhe best antenna around, 

CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the 
top seller and in mid 1 978, became the number one selling antenna in the nation." 

...Here's what CB'ers all 
across the country said. 

ANTENNA SPECIALISTS: ". . . truck driver and CB'er tor 
1 years ... 50% further than my M41 'Big Momma'." 

— J.N. CcJtell 207 McFml Baalmp, LA 

AVANTI: "I'm an electronic technician with a Second Ctass 
FCC license ... I was able to transmit 70% further and tune 
the SWR 75% lower than my Avantl." 

—H.R. CasffQ. VPB, Monsertante EhG7, Salinas, Puerto Rico 

PAL: ". . . 20% better in transmission and 
reception than my 5/9 wave Pal Firestfk." 

— John a. Blum. BtMfMS, Zeifenalete. PA 
SHAKESPEARE: "... I've been a CB'er for 
three years and the K40 is the best I've ever 
had. Better in reception and transmission than 
my Shakespeare." 

—H. Bachart, Jr., ( 5 King fW, Park fudge. NJ 

HUSTLER: "Compared to my Hustler XBLT- 
4, the K40 can consistently transmit 40% 
further and the reception was better. The K40 is 
the perfect way to complete a CB system, 
—Jerome R Brown. 7800 S. Under. BurbanK tL 



(SPECIAL NOTE) 

IF YOU'RE A 



Our K40 Dealers will he hap- 
py to sell you any of the older 
style and less expensive an- 
tennas that are great bar- 
gains tor any beginning CB'er. 
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ELGIN.IL 601 20 

COPYRIGHT AMERICAN ANTENNA d^ 



POWER! 



Sold exclusively by 



American K 40 Dealers throughout the U.S. & Canada, 



CIRCLE 22 ON FREE INFORMATION CARD 



